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>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 970.00 DOWNSTREAM(FEET)

= 685.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 770.00 CHANNEL SLOPE = 0.3701
CHANNEL BASE (FEET) = 10.00 "Z" FACTOR = 2.000
MANNING'S FACTCR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.765
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
SCIL CLASSIFICATION IS "D"
S.C.5. CURVE NUMBER (AMC II) = 88
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = g8.48
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY({FEET/SEC.) = 7.06
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME (MIN.) = 1.82
Tc{MIN.) = §.08
SUBAREA AREA (ACRES) = 6.86 SUBAREA RUNOFF{CFS) = 16.24
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA{ACRES) = 6.96 PEAK FLOW RATE (CFS) = 16.48B
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.17 FLOW VELOCITY (FEET/SEC.) = 9.23
LONGEST FLOWPATH FROM NODE 2.20 TO NODE 2.30 = 870.00 FEET.
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FLOW PROCESS FROM NODE 2.30 TO NODE 3.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 685.00 DOWNSTREAM(FEET) = 625.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 850.00 CHANNEL SLOPE = 0.0706
CHANNEL BASE (FEET) = 5.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

CHANNEL FLOW THRU SUBAREA (CFS) = 16.48

FLOW VELOCITY (FEET/SEC.) = 6.64 FLOW DEPTH({FEET) = 0.42

TRAVEL TIME(MIN.) = 2:13 Tc (MIN.) = 10.22

LONGEST FLOWPATH FROM NODE 2.20 TO NODE 3.00 = 1720.00 FEET.
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FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 11

** MATIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 16.48 10.22 5.816 6.96
LONGEST FLOWPATH FROM NODE 2.20 TO NODE 3.00 = 1720.00 FEET.
*+ MEMORY BANK # 2 CONFLUENCE DATA *+
STREAM RUNOFF Tc INTENSITY AREA
NUMBER {CFS) (MIN.) {INCH/HOUR) {ACRE}
1 118.43 12.39 5.136 66.44

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 3730.00 FEET.
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Tc (MIN.) = 9.42

SUBAREA AREA (ACRES) = 40.89 SUBAREA RUNOFF (CFS) = 87.71
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREAR (ACRES) = 41.49 PEAK FLOW RATE(CFS) = 89.00
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 0.56 FLOW VELOCITY (FEET/SEC.) = 14.24

LONGEST FLOWPATH FROM NODE 4.00 TO NODE 5.00 = 2220.00 FEET.
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FLOW PROCESS FROM NODE 5.00 TO NODE 3.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 685.00 DOWNSTREAM{FEET)

= 625.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 775.00 CHANNEL SLOPE = (0.0774
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.719
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = ,3500
SOIL CLASSIFICATION IS "D"
8.C.5. CURVE NUMBER (AMC II) = 88
TRAVEL TIME CCMPUTED USING ESTIMATED FLOW(CFS) = 100.56
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 12.10
AVERAGE FLOW DEPTH(FEET) = 1.14 TRAVEL TIME (MIN.} = 1.07
Tc(MIN.) = 10.49
SUBAREA AREA (ACRES) = 1155 SUBAREA RUNOFF(CFS) = 23.12
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA (ACRES) = 53.04 PEAK FLOW RATE(CFS) = 106.16
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 1.18 FLOW VELOCITY (FEET/SEC.) = 12.25
LONGEST FLOWPATH FROM NODE 4.00 TC NODE 3.00 = 2955.00 FEET.
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FLOW PROCESS FROM NODE 3.00 TC NODE 3.00 Is CODE = 11

*+ MAIN STREAM CONFLUENCE DATA **

STREAM RUNCEF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR} (ACRE)
1 106.16 10.49 5.719 53.04
LONGEST FLOWPATH FROM NODE 4.00 TO NODE 3.00 = 2995.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) {INCH/HOUR) {ACRE)
1 133.98 12 39 5.136 73.40
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 3730.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)

1 219 57 10.49 5.719



2 229,37 12.39 5.136

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 229.32 Tc(MIN.) = 12,39
TOTAL AREA (ACRES) = 126.44
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FLOW PROCESS FROM NODE 3.00 TO NODE 6.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 625.00 DOWNSTREAM({FEET) = 545.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1100.00 CHANNEL SLOPE = 0.0727
CHANNEL BASE (FEET} = 10.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = (C.030 MAXIMUM DEPTH (FEET) = 2.00

100 YEAR RAINFALL INTENSITY(INCH/HQUR) = 4.815

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500

SOIL CLASSIFICATION IS "D"

5.C.5. CURVE NUMBER (AMC II) = 88

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 244 .38

TRAVEL TIME THRU SUBAREA BASED ON VELCCITY(FEET/SEC.) = 14.09
AVERAGE FLOW DEPTH(FEET) = 1.36 TRAVEL TIME(MIN.) = 1.30
Tc(MIN.) = 13.695

SUBAREA AREA (ACRE3S)} = 17.88 SUBAREA RUNOFF(CFS) = 30.13
AREA-AVERAGE RUNOFF COEFFICIENT = O0.350

TOTAL AREA{ACRES) = 144.32 PEAK FLOW RATE{(CFS) = 243.24
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 1.36 FLOW VELOCITY (FEET/SEC.} = 14.03

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 4830.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 144,32 TC{MIN.) = 13.6%9

PEAK FLOW RATE (CFS) = 243.24

END OF RATIONAL METHOD ANALYSIS









5.C.S5. CURVE NUMBER (AMC II} = 8B

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION (FEET} = 892.00

DOWNSTREAM ELEVATION (FEET) = 870.00

ELEVATION DIFFERENCE (FEET) = 22.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.267

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.972

SUBAREA RUNOFF (CFS) = 1.40

TOTAL AREA(ACRES) = 0.50 TOTAL RUNOFF (CFS) = 1.40
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FLOW PROCESS FROM NODE 10.10 TC NODE 11.00 IS5 CODE = 51

ELEVATION DATA: UPSTREAM(FEET) = 870.00 DOWNSTREARM(FEET)

= 725.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 450.00 CHANNEL SLOPE = 0.3222
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.122
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = ,3500
SOIL CLASSIFICATION IS "D"
5.C.5. CURVE NUMBER (AMC II) = 88
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.65
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 6.27
AVERAGE FLOW DEPTH(FEET) = 0.10 TRAVEL TIME(MIN.) = 1.20
Tc(MIN.) = 7.46
SUBAREA AREA (ACRES) = 4.21 SUBAREA RUNOFF (CFS} = 10.49
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA (ACRES) = 4.71 PEAK FLOW RATE(CFS) = 11.74
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.15 FLOW VELOCITY (FEET/SEC.) = 7.71
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 11.00 = 550.00 FEET.
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FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM{FEET) = 725.00 DOWNSTREAM(FEET) = 660.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 600.00 CHANNEL SLOPE = 0.1083
CHANNEL BASE (FEET) = 5.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.474

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D

S5.C.S. CURVE NUMBER (AMC II) = &8

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 21.72

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 8.40
AVERAGE FLOW DEPTH(FEET) = 0.44 TRAVEL TIME (MIN.) = 1.19

Tc (MIN.) = B.65

SUBAREA AREA (ACRES) = 8.80 SUBAREA RUNOFF(CFS) = 19.94

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350









** PEAK FLOW RATE TABLE *+*

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN,) (INCH/HOUR)
1 69.14 10.51 5.711
2 65.62 11.775 5.316
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 69.14 Tc (MIN.} = 10.51
TOTAL AREA(ACRES) = 34.51

:Jr*-i:'k'k*****************************************i—*****************************

FLCW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 12

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) =
PEAK FLOW RATE (CFS) = 69.14

END OF RATIONAL METHOD ANALYSIS
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§.C.5. CURVE NUMBER (AMC II) = 88

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 739.20
DOWNSTREAM ELEVATION (FEET) = 735.00
ELEVATION DIFFERENCE (FEET) = 4,20
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.368
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.615
SUBAREA RUNOFF (CFS) = 0.23
TOTAL AREA (ACRES) = 0.10 TOTAL RUNOFF {CFS) = 0.23

**********'k***************-A-***********************************************

FLOW PROCESS FROM NODE 20.10 TO NODE 21.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 735.00 DOWNSTREAM(FEET) = 605.00

CHANNEL LENGTH THRU SUBAREA{FEET) = 620.00 CHANNEL SLOPE = {0.188B4
CHANNEL BASE (FEET) = 10.060 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXTIMUM DEPTH{FEET) = 1.00

100 YEAR RAINFALL INTENSITY{INCH/HQUR) = 5.780

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D"
S5.C.S. CURVE NUMBER (AMC II}) = 88

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.47

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 5.91

AVERAGE FLOW DEPTH (FEET) = 0.16 TRAVEL TIME({MIN.) = 1.95
Tc{MIN.) = 10.32

SUBAREA AREA (ACRES) = 9.06 SUBAREA RUNOFF (CFS} = 18.33
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA (ACRES) = 9.16 PERK FLOW RATE (CFS) = 18.53
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH(FEET) = 0.23 FLOW VELOCITY (FEET/SEC.) = 7.84

LONGEST FLOWPATH FROM NODE 20.00 TO NODE 21.00 = 790.00 FEET.
END OF STUDY SUMMARY:

TOTAL AREA (ACRES) 8.16 TC(MIN.) = 10.32

18.53

PEAK FLOW RATE (CFS)

END OF RATIONAL METHOD ANALYSIS
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RATIONAL, METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROIL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
{c) Copyright 1982-2008 Advanced Engineering Software (aes)
Ver. 15.0 Release Date: 04/01/2008 License ID 1459

Analysis prepared by:

BHA, INC.
5115 Avenida Encinas, Suite L
Carlsbad, California 92008-4387
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* 100-YEAR DEVELOPED HYDROLOGY CALCULATION

* BASIN A- WITHOUT DETENTION SYSTEM *
* 600-0813-400 *
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FILE NAME: K:\HYDRO\0813\AH\P1l.DAT
TIME/DATE OF STUDY: 16:39 04/15/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.500

SPECIFIED MINIMUM PIPE SIZE(INCH) = 8.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL} TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAIL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HATLF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / QUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) {n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth} - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 1.00 TO NODE 1.10 IS CODE = 21



NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D"

5.C.S. CURVE NUMBER (AMC ITI) = 88
INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATION({(FEET} = 1165.00
DOWNSTREAM ELEVATION (FEET) = 1157.00
ELEVATION DIFFERENCE (FEET) = 8.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.750
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.598
SUBAREL RUNOFF (CFS) = 0.53
TOTAL: AREA (ACRES) = .20 TOTAL RUNCFF (CFS) = 0.53
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FLOW PROCESS FROM NODE 1.10 TO NODE 2.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1157.00 DOWNSTREAM(FEET) = 890.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 650.00 CHANNEL SLOPE = 0.4108
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXTIMUM DEPTH(FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOQUR) = 6.782
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 88
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.01
TRAVEL TIME THRU SUBAREA BASED ON VELQCITY (FEET/SEC.) = 8.33
AVERAGE FLOW DEPTH(FEET) = 0.14 TRAVEL TIME (MIN.) = 1.30
Tc (MIN.) = 8.05
SUBAREA AREA(ACRES) = 9.62 SUBAREZA RUNOFF (CFS) = 22.84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA{ACRES) = 9.8 PEAK FLOW RATE({CFS) = 23.31

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.21 FLOW VELOCITY(FEET/SEC.) = 10.71
LONGEST FLOWPATH FROM NODE 1.00 TC NODE 2.00 = 750.00 FEET.
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FLOW PROCESS FROM NODE 2.00 TO NODE 2.10 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 890.00 DOWNSTREAM(FEET) = 675.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1950.00 CHANNEL SLOPE = 0.1103
CHANNEL BASE (FEET) = 5.00 "Z" FACTOR = 2.000
MANNING'S FACTCR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.629

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500

SOIL CLASSIFICATION IS "D"

5.C.S5. CURVE NUMBER (AMC II) = B8

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 66.29
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 12.05





















2 238.89 13.83 4.784

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 238.89 Tc(MIN.) = 13.83
TOTAL AREA(ACRES) = 141.5

*********'k'k**************************'k**************************************

FLOW PROCESS FROM NODE 6.45 TO NCDE 6.45 IS CODE = 12

***************'k'k'k'ir'k*‘k****************1\'*************************************

FLOW PROCESS FROM NODE 6.45 TO NODE 6.00 IS CODE = 51
>>>>>COMPUTE TRAPEZQOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 574.00 DOWNSTREAM(FEET) = 545.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 52.00 CHANNEL SLOPE = 0.5577
CHANNEL BASE (FEET) = 10.00 "Z" FACTOR = 2.000

MANNING'S FACTOR = 0.030 MAXTMUM DEPTH(FEET)} = 2.00

CHANNEL FLOW THRU SUBAREA(CFS) = 238.89

FLOW VELOCITY(FEET/SEC.) = 27.67 FLOW DEPTH (FEET) = 0.75

TRAVEL TIME(MIN.) = 0.03 Tc{MIN.) = 13.86

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 4800.85 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 141.5 TC(MIN.) = 13.86
PEAK FLOW RATE(CFS) = 238.89

END OF RATIONAL METHOD ANALYSIS
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RATIONATL, METHOD HYDROLQOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2008 Advanced Engineering Software (aes)
Ver. 15.0 Release Date: 04/01/2008 License ID 1459

Analysis prepared by:

BHA, INC.
5115 Avenida Encinas, Suite L
Carlsbad, California 92008-4387
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* 100-YEAR DEVELOPED HYDROLOGY CALCULATION
* BASIN A WITH DETENTION SYSTEM
* 600-0813-400 *
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FILE NAME: K:\HYDRO\0813\AH\P1WD.DAT
TIME/DATE OF STUDY: 16:34 04/15/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION {INCHES) = 3.500

SPECIFIED MINIMUM PIPE SIZE{INCH) = 8.00

SPECIFIED PERCENT OF GRADIENTS{DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL: METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (F'T) (F'T) (FT) (F'T) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 1.00 TO NODE 1.10 IS CODE = 21



NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D"
S.C.S5. CURVE NUMBER (AMC II) = 88
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION (FEET)} = 1165.00
DOWNSTREAM ELEVATION(FEET) = 1157.00
ELEVATION DIFFERENCE(FEET) = 8.00
SUBAREA OVERLAND TIME OF FLOW(MIN.)} = 6.750
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.598
SUBAREA RUNOFF (CFS) = 0.53
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.53
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FLOW PROCESS FROM NODE 1.10 TO NODE 2.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1157.00 DOWNSTREAM(FEET) = 890.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 650.00 CHANNEL SLOPE = 0.4108
CHANNEL BASE (FEET) = 10.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXTMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.782
NATURAIL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 88
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.01
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 8.33
AVERAGE FLOW DEPTH(FEET)} = 0.14 TRAVEL TIME (MIN.) = 1.30
Tc(MIN.) = 8.05
SUBAREA AREA (ACRES) = 9.62 SUBAREA RUNOQFF (CFS) = 22.84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350
TOTAL AREA(ACRES) = 9.8 PEAK FLOW RATE(CFS) = 23.31

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = (.21 FLOW VELOCITY (FEET/SEC.) = 10.71
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 2.00 = 750.00 FEET.
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FLOW PROCESS FROM NODE 2.00 TO NODE 2.10 IS CODE = 51
>>>>>COMPUTE TRAPEZQOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATICN DATA: UPSTREAM(FEET) = 890.00 DOWNSTREAM(FEET) = 675.00
CHANNEL LENGTH THRU SUBAREA({(FEET) = 1950.00 CHANNEL SLOPE = 0.1103
CHANNEL BASE (FEET)} = 5.00 "Z" FACTOR = 2.000
MANNING'S FACTCR = 0.030 MAXIMUM DEPTH (FEET) = 2.00
100 YEAR RAINFALL INTENSITY({INCH/HQUR) = 5.629
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
SCIL CLASSIFICATION IS "D"
S.C.S5. CURVE NUMBER (AMC II) = B8
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 66.29

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.} = 12.05









CHANNEL LENGTH THRU SUBAREA (FEET) = 685.00 CHANNEI. SLOPE = 0.0759

CHANNEL BASE (FEET) = 10.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXTMUM DEPTH (FEET) = 1.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.725
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D"
S5.C.S. CURVE NUMBER (AMC II) = 88
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 105.80
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 10.87
AVERAGE FLOW DEPTH(FEET) = 0.83 TRAVEL TIME (MIN.) = 1.05
Tc (MIN.) = 10.47
SUBAREA AREA (ACRES) = 16.77 SUBAREA RUNOFF (CFS) = 33.60
AREA-AVERAGE RUNOFF COEFFICIENT = (0.350
TOTAL AREA(ACRES) = 58.3 PEAK FLOW RATE(CFS) = 116.73

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH({FEET) = 0.88 FLOW VELOCITY (FEET/SEC.) = 11.25
LONGEST FLOWPATH FROM NODE 4.00 TO NODE 3.10 = 2905.00 FEET.
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FLOW PROCESS FROM NODE 3.10 TO NODE 3.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 633.00 DOWNSTREAM(FEET) = 625.00
FLOW LENGTH({FEET) = 93.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 42.0 INCH PIPE IS 1B.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 27.78

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 116.73

PIPE TRAVEL TIME (MIN.) = 0.06 Te (MIN.) = 10.53

LONGEST FLOWPATH FROM NODE 4.00 TO NODE 3.00 = 2998.00 FEET.
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FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 11

** MATN STREAM CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) {ACRE)
1 116.73 10.53 5.705 58.26
LONGEST FLOWPATH FROM NODE 4.00 TO NODE 3.00 = 2598.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 115.48 12.38 5.137 66.45
LONGEST FLOWPATH FRCM NODE 1.00 TO NODE 3.00 = 3700.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) {INCH/HOUR)
1. 218.28 10.53 5.705

2 224.59 12.38 5.137
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PIPE-FLOW VELOCITY (FEET/SEC.) = 13.58

GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 8.95

PIPE TRAVEL TIME (MIN.) = 0.09 Tc (MIN.) = 11.05

LONGEST FLOWPATH FROM NODE 6.10 TO NODE 6.40 = 819.00 FEET.

***************‘k*‘k***************‘k*****************'k***********************

FLOW PROCESS FROM NODE 6.40 TO NODE 6.40 IS CODE = 81
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.531
RESIDENTIAL (2. DU/AC OR LESS} RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATICN IS "D
§.C.S. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4600
SUBAREA AREA (ACRES) = 0.28  SUBAREA RUNOFF (CFS) = 0.71
TOTAL: AREA (ACRES) = 3.8 TOTAL RUNOFF(CFS) = 9.62
TC(MIN.) = 11.05
__________________________________________________________________________ +
DETENTION-BIORETENTION SYSTEM
|
|
—————————————————————————————————————————————————————————————————————————— +
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FLOW PROCESS FROM NODE 6.40 TO NCODE 6.40 IS CODE

I}
~1

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC (MIN) = 11.05 RAIN INTENSITY (INCH/HOUR) = 5.53
TOTAL AREA(ACRES) = 3.80 TOTAL RUNOFF (CFS) = 6.63
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FLOW PROCESS FROM NODE 6.40 TO NODE 6.45 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 587.25 DOWNSTREAM(FEET) = 574.00
FLOW LENGTH(FEET) = 81.20 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 16.83

GIVEN PIPE DIAMETER(INCH) = 1B.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.63

PIPE TRAVEL TIME (MIN.) = 0.08 Tc (MIN.) = 11.13

LONGEST FLOWPATH FROM NODE 6.10 TO NODE 6.45 = 900.20 FEET.
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FLOW PROCESS FROM NODE 6.45 TO NODE 6.45 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **


















** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 46.97 9.39 6.140
2 47.05 9.92 5,929

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 47.05 Tc{MIN.) = .92
TOTAL AREA (ACRES) = 20.0

***************'k*'k*‘k'k‘i\“k*****************'k*****************‘k*****************

FL.OW PROCESS FROM NODE 12.20 TO NODE 12.20 IS CODE = 12
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FLOW PROCESS FROM NODE 12.20 TO NCDE 12.50 IS CODE = 41
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM({FEET) = 630.00 DOWNSTREAM(FEET) = 617.80
FLOW LENGTH(FEET) = 513.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.53

GIVEN PIPE DIAMETER (INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 47.05

PIPE TRAVEL TIME (MIN.) = 0.63 Tc(MIN.) = 10.55

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.50 = 2133.00 FEET.
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FLOW PROCESS FROM NODE 12.50 TO NODE 12.50 IS CODE = 10
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FLOW PROCESS FROM NODE 14.00 TO NODE 14.10 IS CODE = 21

NATURAL DESERT LANDSCAPING RUNOQFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D"

5.C.S. CURVE NUMBER (aMC II) = 88

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 810.00
DOWNSTREAM ELEVATION (FEET) = 800.00
ELEVATION DIFFERENCE (FEET) = 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.267

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.972

SUBAREA RUNOFF (CFS) = 0.28

TOTAL, AREA (ACRES) = ¢.10 TOTAL RUNOFF (CFS) = 0.28
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FLOW PROCESS FROM NODE 14.10 TO NODE 15.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)}<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 800.00 DOWNSTREAM(FEET) = 650.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 610.00 CHANNEL SLOPE = 0.2459
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00

100 YEAR RAINFALL INTENSITY (INCH/HOUR)} = 6.542

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500
SOIL CLASSIFICATION IS "D"

§.C.5. CURVE NUMBER (AMC II) = 88

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.99

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 4.52

AVERAGE FLOW DEPTH(FEET) = 0.095 TRAVEL TIME (MIN.) = 2.25

Tc (MIN.) = 8.51

SUBAREA AREA (ACRES) = 3.20 SUBAREA RUNOFF (CFS) = 7.33
AREA-AVERAGE RUNOFF COEFFICIENT = 0.350

TOTAL AREA (ACRES) = 3.3 PEAK FLOW RATE(CFS) = 7.56
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 0.12 FLOW VELOCITY (FEET/SEC.) = 5.90

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 15.00 = 710.00 FEET.
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FLOW PROCESS FROM NODE 15.00 TO NODE 12.50 IS CODE 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

I

ELEVATION DATA: UPSTREAM(FEET) = 650.00 DOWNSTREAM(FEET) = 617.80
FLOW LENGTH({FEET) = 210.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 17.09

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.56

PIPE TRAVEL TIME(MIN.) = 0.20 Tc(MIN.) = 8.72

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 12.50 = 920.00 FEET.
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FLOW PROCESS FROM NODE 12.50 TO NODE 12.50 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFTF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) {INCH/HOUR) (ACRE)
1 7.56 8.72 6.443 3.30
LONGEST FLOWPATH FROM NODE 14.00 TO NODE 12.50 = 920.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) {MIN. ) {INCH/HQUR) (ACRE)
1 47.05 10.55 5.697 19.97

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.50 2133.00 FEET.



** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 46.44 8.72 6.443
2 53.73 10.55 5.697

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 53.73 Tc(MIN.) = 10.55
TOTAL AREA (ACRES) = 23.3
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FLOW PROCESS FRCOM NODE 12.50 TO NODE 12.50 IS CCODE = 12
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FLOW PROCESS FRCM NODE 12.50 TO NODE 12.50 IS CODE = 10
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FLOW PROCESS FROM NODE 15.20 TC NODE 15.30 IS CODE = 21

RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D"

5.C.S8. CURVE NUMBER (AMC II) = B84
INITIAL SUBAREA FLOW-LENGTH (FEET) = 85.00
UPSTREAM ELEVATION(FEET) = 638.00
DOWNSTREAM ELEVATION (FEET) = 636.00
ELEVATION DIFFERENCE (FEET) = 2.00
SUBAREA QVERLAND TIME OF FLOW(MIN.) = 7.986
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.818
SUBAREA RUNOFF (CFS) = 1.41
TOTAL AREA (ACRES) = 0.45 TOTAL RUNOFF (CFS) = 1.41
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FLOW PROCESS FROM NODE 15.30 TO NODE 12.50 IS CODE 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 636.00 DOWNSTREAM ELEVATION(FEET) = 623.80
STREET LENGTH(FEET) = 533.00 CURB HEIGHT (INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

]

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL{DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section (curb-to-curb) 0.0150















Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME CCMPUTED USING ESTIMATED FLOW(CFS) = 6.79
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30
HALFSTREET FLOOD WIDTH(FEET) = 8.86
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.76
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.14
STREET FLOW TRAVEL TIME(MIN.)} = 3.25 T¢ {MIN. )
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.471
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
S5.C.5. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = (0.460
SUBAREA AREA (ACRES) = 4.46 SUBAREA RUNOFF {CFS} = 11.22
TOTAL AREA(ACRES) = 4.8 PEAK FLOW RATE(CFS) = 12.13

11.23

.4600

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.35 HALFSTREET FLOOD WIDTH(FEET) = 11.32

FLOW VELOCITY (FEET/SEC.) = 4.33 DEPTH*VELOCITY (FT*FT/SEC.) = 1. 53
LONGEST FLOWPATH FROM NCDE 13.10 TO NODE 13.30 = 817.00 FEET.

AR AR SRR RS SR EEREESREEREEESEEEEEERE R R T g e N R L g . S PR SR A AR A A AT

FLOW PROCESS FROM NODE 13.30 TO NODE 12.60 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 597.50 DOWNSTREAM(FEET) = 580.00
FLOW LENGTH(FEET) = 78.24 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 16.41

GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.13

PIPE TRAVEL TIME(MIN.) = 0.08 Tc (MIN.) = 11.31

LONGEST FLOWPATH FROM NODE 13.10 TO NODE 12.60 = 895.24 FEET.

L R R e R T T S Pt A SV It ST S A

FLOW PROCESS FROM NODE 12.60 TO NODE 12.60 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER {CFS) (MIN. ) (INCH/HOUR) (ACRE)
1 12.13 11.31 5.446 4.82
LONGEST FLOWPATH FROM NODE 13.10 TQO NODE 12.60 = 895.24 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN. ) {INCH/HQUR} (ACRE)
1 71.72 11.57 5.366 30.97
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.60 = 3045.47 FEET.

** PEAK FLOW RATE TABLE **
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STREAM RUNOFF Tc INTENSITY

NUMBER {CFS) (MIN. ) {INCH/HOUR)
1 82.23 11.31 5.446
2 B3.67 11.57 5.366

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = B83.67 Tc(MIN.) = 11.57
TOTAL AREA(ACRES) = 35.8

*************************************‘k**************-}r*‘k****************‘k****

FLOW PROCESS FROM NODE 12.60 TO NODE 12.60 IS CODE = 12

**********************************************'k‘k*‘k*‘k*************‘k**********

FLOW PROCESS FROM NODE 12.60 TO NODE 12.60 IS CODE = 81

100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 5.366
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D*
S.C.S. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4117
SUBAREA AREA (ACRES) = D.64 SUBAREA RUNOFF (CFS) = 1.58
TOTAL AREA (ACRES) = 36.4 TOTAL RUNOFF (CFS) = 83.67
TC (MIN.) = 1357

NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE
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FLOW PROCESS FROM NODE 12.60 TO NODE 13.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 587.25 DOWNSTREAM(FEET) = 583.00

FLOW LENGTH{FEET) = 96.00 MANNING'S N = 0.013
ASSUME FULL-FLOWING PIPELINE
PIPE-FLOW VELOCITY (FEET/SEC.) = 19.01

(PIPE FLOW VELOCITY CORRESPONDING TO NORMAL-DEPTH FLOW
AT DEPTE = 0.82 * DIAMETER)

GIVEN PIPE DIAMETER (INCH) = 30.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 83.67

PIPE TRAVEL TIME(MIN.) = 0.08 Tc(MIN.) = 11.66

LONGEST FLOWPATH FRCM NODE 10.00 TO NODE 13.00 = 3145.47 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE 81

il

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.341
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D
S.C.S. CURVE NUMBER (AMC II}) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4137
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SUBAREA AREA (ACRES) = 1.57 SUBAREA RUNOFF (CFS) = 3.86
TOTAL AREA (ACRES) = 38.0 TOTAL RUNOFF (CFS)
TC(MIN.) = 11.66

I}
0]
W
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END OF STUDY SUMMARY :
TOTAL AREA (ACRES) = 38.0 TC(MIN.) = 11.66
PEAK FLOW RATE(CFS) = 83.97

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO CQUNTY FLOOD CONTROIL: DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2008 Advanced Engineering Software (aes)
Ver. 15.0 Release Date: 04/01/2008 License ID 1459

Analysis prepared by:

BHA, INC.
5115 Avenida Encinas, Suite L
Carlsbad, California 92008-4387

KEhkk AKXk XK h AR Rk Fhk kA * k%% DESCRIPTION OF STUDY *F*kkkkkrkhmhdkhhkhkrhhhhsk
* 100-YEAR DEVELOPED HYDROLOGY CALCULATION

* BASIN B - WITH DETENTION SYSTEM

* 600-0813-400
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FILE NAME: K:\HYDRO\(0813\AH\P-2WD.DAT
TIME/DATE QF STUDY: 16:54 04/15/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.500

SPECIFIED MINIMUM PIPE SIZE(INCH) = 8.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TQ USE FOR FRICTION SLOPE = 0.90
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OQUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. {FT) (FT) SIDE / SIDE/ WAY (FT) {F'T) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)* (Velocity) Constraint = 6.0 (FT*FT/S)

*STIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE, *
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FLOW PROCESS FRCM NODE 10.00 TO NODE 10.10 IS CODE = 21

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT
S0IL CLASSIFICATION IS "D"
S5.C.S5. CURVE NUMBER (AMC II) = 88
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END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.35 FLOW VELOCITY (FEET/SEC.) = 7.61
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 1150.00 FEET.
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FLOW PROCESS FROM NODE 12.00 TO NODE 12.10 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 660.00 DOWNSTREAM(FEET) = 641.30
FLOW LENGTH(FEET) = 230.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 11.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 19.08

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 28.16

PIPE TRAVEL TIME({MIN.) = 0.20 Tc (MIN.) = 9.14

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.10 = 1380.00 FEET.
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FLOW PROCESS FROM NODE 12.10 TO NODE 12.20 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 641.30 DOWNSTREAM(FEET) = 630.00
FLOW LENGTE (FEET) = 240.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 13.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.52

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 28.16

PIPE TRAVEL TIME (MIN.) = 0.26 Tc (MIN.) = 9.39

LONGEST FLOWPATH FROM NODE 10.00 TO NCDE 12.20 = 1620.00 FEET.
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FLLOW PROCESS FROM NODE 12.20 TO NODE 12.20 IS CODE = 10
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FLOW PROCESS FROM NODE 12.30 TO NODE 12.40 IS CODE = 21

RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D"

§.C.S. CURVE NUMBER (AMC II) = 84

INITIAL SUBAREA FLOW-LENGTH (FEET) = 85.00

UPSTREAM ELEVATION (FEET) = 697.00

DOWNSTREAM ELEVATION (FEET) = 695.00

ELEVATION DIFFERENCE(FEET) = 2.00

SUBAREA OVERLAND TIME OF FLOW(MIN.)} = 7.986
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.818

SUBAREA RUNOFF (CFS) = 1.29
TOTAL AREA (ACRES) = 0.41 TOTAL RUNOFF (CFS)
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*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS8) (MIN. ) {INCH/HOUR)
1 46.97 9.38 6.140
2 47.05 9.92 5.929
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 47.05 Tc{MIN.} = 9.92
TOTAL AREA(ACRES) = 20.0
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FLOW PROCESS FROM NODE 12.20 TO NODE 12.20 IS CODE = 12
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FLOW PROCESS FROM NODE 12.20 TO NODE 12.50 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 630.00 DOWNSTREAM(FEET) = 617.80
FLOW LENGTH(FEET) = 513.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 13.53

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 47.05

PIPE TRAVEL TIME (MIN.) = 0.63 Tc{MIN.) = 10.55

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.50 = 2133.00 FEET.
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FLOW PROCESS FROM NODE 12.50 TO NODE 12.50 IS CODE 10
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FLOW PROCESS FRCM NODE 14.00 TO NODE 14.10 IS CODE = 21

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = ,3500
SOIL CLASSIFICATION IS "D"

5.C.S. CURVE NUMBER (AMC II) = 88

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 810.00

DOWNSTREAM ELEVATION (FEET) = 800.00

ELEVATION DIFFERENCE(FEET) = 10.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.267

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.972

SUBAREA RUNOFF (CFS) = 0.28

TOTAL AREA (ACRES) = 0.10 TOTAL RUNOFF (CFS) = 0.28
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** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN. ) (INCH/HOUR)
1 46.44 8.72 6.443
2 53..°03 10.55 5.697
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 53.73 Tc{MIN.) = 10.55
TOTAL AREA(ACRES) = 23.3

*******************1\'*********************************-ic-k*********************

FLOW PROCESS FROM NODE 12.50 TO NODE 12.50 IS5 CODE = 12
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FLLOW PROCESS FROM NODE 12.50 TO NODE 12.50 IS CODE = 10
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FLOW PROCESS FRCM NODE 15.20 TO NODE 15.30 IS CODE = 21

RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
S50IL CLASSIFICATION IS "D"
S.C.S5. CURVE NUMBER (AMC II) = 84
INITIAL SUBAREA FLOW-LENGTH (FEET) = 85.00
UPSTREAM ELEVATION({FEET) = 638.00
DOWNSTREAM ELEVATION (FEET) = 636.00
ELEVATION DIFFERENCE (FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.986
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.818
SUBAREA RUNCFF (CFS) = 1.41
TOTAL AREA (ACRES) = 0.45 TOTAL RUNOFF (CFS) = 1.41
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FLOW PROCESS FROM NODE 15.30 TO NODE 12.50 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION (FEET) = 636.00 DOWNSTREAM ELEVATION (FEET) = 623.80
STREET LENGTH (FEET) = 533.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH (FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 20.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.018
OUTSIDE STREET CROSSFALL{DECIMAL) = 0.018

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) 0.0150






R R R R R R R S S A S AT

FLOW PROCESS FROM NODE 12.50 TO NODE 12.55 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 617.80 DOWNSTREAM(FEET) = 609.60
FLOW LENGTH(FEET) = 273.80 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 24.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.64

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 66.48

PTPE TRAVEL TIME (MIN.) = 0.29 Tc(MIN.) = 10.84

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.55 = 2406.80 FEET.
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FLOW PROCESS FROM NODE 12.55 TO NODE 12.55 IS CODE
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TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 10.84

RAINFALL INTENSITY (INCH/HR) = 5.60

TOTAL STREAM AREA{ACRES) = 28.21

PEAK FLOW RATE (CFS} AT CONFLUENCE = 66.48

bR R R R o R R o D e T Rt Y e S e (P NIy A

FLOW PROCESS FROM NODE 5.10 TO NODE 5.20 IS CODE = 21

RESIDENTIAL, (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D"

5.C.5. CURVE NUMBER (AMC II) = 84
INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00
UPSTREAM ELEVATION (FEET) = 683.20
DOWNSTREAM ELEVATION (FEET) = 679.50
ELEVATION DIFFERENCE (FEET) = 3.70
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.449
100 YEAR RAINFALL INTENSITY(INCH/HCUR) = 7.131
SUBAREA RUNOFF (CFS) = 0.49
TOTAL AREA (ACRES) = 0.15 TOTAL RUNOFF (CFS) = 0.49
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FLOW PROCESS FROM NODE 5.20 TO NODE 5.50 IS CODE = &1
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION (FEET) = 679.50 DOWNSTREAM ELEVATION(FEET) = 621.90
STREET LENGTH(FEET) = 1265.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 1.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL{DECIMAL) = 0.020



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section({curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW({CFS) = 3.52
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.24
HATLFSTREET FLQOD WIDTH({FEET) = 5.91
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.77
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.92
STREET FLOW TRAVEL TIME(MIN.) = 5.60 Tc (MIN.)
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.968
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
5.C.5. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.460
SUBAREA AREA (ACRES) = 2.61 SUBAREA RUNQFF (CFS) = 5.96
TOTAL AREA (ACRES) = 2.8 PEAK FLOW RATE(CFS) = 6.31

13.05

.4600

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET} = 0.28 HALFSTREET FLOOD WIDTH(FEET) = 7.88

FLOW VELOCITY (FEET/SEC.) = 4.26 DEPTH*VELOCITY (FT*FT/SEC.) = 1.21
LONGEST FLOWPATH FROM NCODE 5.10 TC NODE 5.50 = 1365.00 FEET.
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FLOW PROCESS FROM NODE 5.50 TO NODE 12.55 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 13.05

RAINFALL INTENSITY {INCH/HR) = 4.97

TOTAL STREAM AREA (ACRES) = 2.76

PEAK FLOW RATE (CFS) AT CONFLUENCE = 6.31

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) {(ACRE)
1 66.48 10.84 5.598 28.21
2 6.31 13.05 4.968 2.76

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Te INTENSITY
NUMBER (CFS) (MIN.) (INCH/HQUR)
1 71.72 10.84 5.598
2 65.30 13.05 4.968

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 71.72 Tc (MIN.) = 10.84
TOTAL AREA (ACRES) = 31.0












PIPE TRAVEL TIME(MIN.) = 0.09 Tc (MIN.}) = 11.66
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 3145.47 FEET.
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FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 81
>>>>>ADDITION OF SUBAREZA TQO MAINLINE PEAK FLOW<<<<<
100 YEAR RAINFALL INTENSITY (INCH/HQUR) = 5.342
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL, CLASSIFICATION IS "D"
S.C.S5. CURVE NUMBER {AMC II) = B84
AREA-AVERAGE RUNCOFF COEFFICIENT = 0.3116
SUBAREA AREA{ACRES) = 1.57 SUBAREA RUNOFF (CFS) = 3.86
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TOTAL AREA (ACRES) = 38.0 TOTAL RUNOFF (CFS)
TC (MIN.) = 11.66

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 38.0 TC(MIN.) = 11.66
PEAK FLOW RATE (CFS}) = 63.20

END OF RATIONAL METHOD ANALYSIS



e R R R e L L T L Srur R r iy

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2008 Advanced Engineering Software (aes)
Ver. 15.0 Release Date: 04/01/2008 License ID 1459

Analysis prepared by:

BHA, INC.
5115 Avenida Encinas, Suite L
Carlsbad, California 92008-4387

*hkkwkkkkhk kKKK KKK KA KKKk **% DESCRIPTION OF STUDY *** k%55 khdkkhhrhhdhok sk kkhhs
* 100-YEAR DEVELOPED HYDROLOGY

* BASIN C - WITHOUT DETENTION SYSTEM

* 600-0813-400
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FILE NAME: K:\HYDRO\0813\AH\P-3.DAT
TIME/DATE OF STUDY: 17:02 04/15/2009

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.500

SPECIFIED MINIMUM PIPE SIZE(INCH) = 8.00

SPECIFIED PERCENT OQF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAIL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HATLF- CROWN TO STREET-CROSSFALL: CURE GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (F'T) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FI'*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PRCCESS FROM NODE 21.10 TO NODE 21.20 IS CCDE = 21

RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D"
5.C.5. CURVE NUMBER (AMC II) = B84



INITIAL SUBAREZ FLOW-LENGTH (FEET) = 85.00

UPSTREAM ELEVATION (FEET) = 700.00
DOWNSTREAM ELEVATION (FEET)} = 698.00
ELEVATION DIFFERENCE (FEET} = 2.00
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 7.986
100 YEAR RAINFALL INTENSITY{(INCH/HOUR) = 6.818
SUBAREA RUNOFF (CFS) = 0.82
TOTAL AREA(ACRES) = 0.26 TOTAL RUNOFF (CFS) = 0.82
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FLOW PROCESS FROM NODE 21.20 TO NODE 21.30 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 698.00 DOWNSTREAM ELEVATION(FEET) = 633.00
STREET LENGTH(FEET) = 1076.50 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 16.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 9.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER QF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section (curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2..31
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30
HALFSTREET FLOOD WIDTH(FEET) = 8.86
AVERAGE FLOW VELOCITY (FEET/SEC.) = 5.15
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.56
STREET FLOW TRAVEL TIME (MIN.) = 3.48 Tc (MIN.)
100 YEAR RAINFALL INTENSITY(INCH/HOUR}) = 5.398
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.460
SUBAREA AREA(ACRES) = 6.78 SUBAREA RUNOFF (CFS) = 16.84
TOTAL AREA{ACRES) = 7.0 PEAK FLOW RATE(CFS) = 17.48

11.47

L4600

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH({FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET) = 11.61

FLOW VELOCITY (FEET/SEC.}) = 5.97 DEPTH*VELOCITY (FT*FT/SEC.) = 2.14
LONGEST FLOWPATH FROM NODE 21.10 TO NODE 21.30 = 1161.50 FEET.
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FLOW PROCESS FROM NODE 21.30 TO NODE 21.40 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 627.00 DOWNSTREAM(FEET) = 612.00
FLOW LENGTH(FEET) = 228.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.9 INCHES



PIPE-FLOW VELOCITY (FEET/SEC.) = 15.57

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS} = 17.48

PIPE TRAVEL TIME(MIN.) = 0.24 Tc(MIN.) = 11.71

LONGEST FLOWPATH FROM NODE 21.10 TO NODE 21.40 = 1389.50 FEET.
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FLOW PROCESS FROM NODE 21.40 TO NODE 21.40 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.325
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D*

S.C.5. CURVE NUMBER (AMC II) = 84

AREA-AVERAGE RUNOFF COEFFICIENT = 0.4600

SUBAREA AREA (ACRES) = 0.54 SUBAREA RUNOFF (CFS) = 1.32
TOTAL AREA{ACRES) = 7.6 TOTAL: RUNOFF (CFS) = 18.57
TC (MIN.) = 11.71
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FLOW PROCESS FROM NODE 21.40 TO NODE 21.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>US5ING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 609.25 DOWNSTREAM(FEET) = 605.00
FLOW LENGTH(FEET) = 52.62 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 9.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 17.04

GIVEN PIPE DIAMETER (INCH} = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS} = 18.57

PIPE TRAVEL TIME{MIN.) = 0.05 Tc(MIN.) = 11.76

LONGEST FLOWPATH FROM NODE 21.10 TO NODE 21.00 = 1442.12 FEET.
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FLOW PROCESS FROM NODE 21.00 TO NODE 21.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.310
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT = .4600
SOIL CLASSIFICATION IS "D

S.C.S. CURVE NUMBER (AMC II) = B84

AREA-AVERAGE RUNOFF COEFFICIENT = 0.4600

SUBAREA AREA (ACRES) = 0.92 SUBAREA RUNOFF (CFS) = 2.25
TOTAL AREA{ACRES) = 8.5 TOTAL RUNOFF (CFS) = 20.76
TC (MIN.) = 11.76

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 8.5 TC{MIN.) = 11.76
PEAK FLOW RATE(CFS) = 20.76

END OF RATIONAL METHOD ANALYSIS






INITIAL SUBAREA FLOW-LENGTH({FEET) = B5.00
UPSTREAM ELEVATION(FEET)} = 700.00

DOWNSTREAM ELEVATION(FEET) = 698.00
EL.EVATION DIFFERENCE(FEET) = 2.00
SUBAREA OVERLAND TIME OF FLOW({MIN.) = 7.986
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.818
SUBAREA RUNOFF (CFS) = 0.82
TOTAL AREA (ACRES) = 0.26 TOTAL RUNOFF (CFS) = 0.82
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FLOW PROCESS FROM NODE 21.20 TO NODE 21.30 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBARER<<<<<
>>>>> (STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 698.00 DOWNSTREAM ELEVATION(FEET) = 633.00
STREET LENGTH(FEET) = 1076.50 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH{FEET) = 16.00

DISTANCE FROM CROWN TC CROSSFALL GRADEBREAK (FEET) = 9.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL}) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL (DECIMAT.) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 9.31
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30
HALFSTREET FLOOD WIDTH(FEET) = 8.86
AVERAGE FLOW VELOCITY (FEET/SEC.) = 5.15
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.56
STREET FLOW TRAVEL TIME (MIN.) = 3.48 Tc (MIN.)
100 YEAR RAINFALL INTENSITY (INCH/HQUR) = 5.398
RESIDENTIAL (2. DU/AC OR LESS) RUNOFF COEFFICIENT
SOIL CLASSIFICATION IS "D"
5.C.S. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.460
SUBAREA AREA (ACRES) = 6.78 SUBAREA RUNOCFF (CFS) = 16.84
TOTAL AREA (ACRES) = 7.0 PEAK FLOW RATE(CFS) = 17.48

11.47

.4600

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH{FEET) = 11.61

FLOW VELOCITY (FEET/SEC.) = 5.97 DEPTH*VELOCITY (FT*FT/SEC.) = 2.14
LONGEST FLOWPATH FROM NODE 21.10 TO NODE 21.30 = 1161.50 FEET.
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FLOW PROCESS FROM NODE 21.30 TO NODE 21.40 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 627.00 DOWNSTREAM(FEET) = 612.00
FLOW LENGTH(FEET) = 228.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.9 INCHES



PIPE-FLOW VELOCITY (FEET/SEC.) = 15.57

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 17.48

PIPE TRAVEL TIME(MIN.) = 0.24 Tc(MIN.) = 11.71

LONGEST FLOWPATH FROM NODE 21.10 TO NODE 21.40 = 1389.50 FEET.

ERE R R R R R o T R R R R R T N U uprupn I ATTRTR

FLOW PROCESS FROM NODE 21.40 TO NODE 21.40 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.325
RESIDENTIAL: (2. DU/AC OR LESS) RUNOFF COEFFICIENT .4600
SOIL CLASSIFICATION IS "D"

S.C.5. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4600
SUBAREA AREA (ACRES) = 0.54 SUBAREA RUNOFF(CFS) = 1.32
TOTAL AREA(ACRES) = 7.6 TOTAL RUNOFF (CFS) = 18.57
TC(MIN.) = 11.71
o e e ————————————————— +
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FLOW PROCESS FROM NODE 21.40 TO NODE 21.40 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN}) = 11.71 RAIN INTENSITY (INCH/HOUR} = 5.33
TOTAL: AREA (ACRES) = 7.60 TOTAL: RUNOFF (CFS) = 13.37
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FLOW PROCESS FROM NODE 21.40 TO NODE 21.00 I8 CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 609.25 DOWNSTREAM(FEET) = 605.00
FLOW LENGTH(FEET) = 52.62 MANNING'S N = 0.013

DEPTH QOF FLOW IN 24.0 INCH PIFE IS 7.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.55

GIVEN PIPE DIAMETER (INCH} = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 13 .39

PIPE TRAVEL TIME(MIN.) = 0.06 Tc (MIN.) = 11.77

LONGEST FLOWPATH FROM NODE 21.10 TO NODE 21.00 = 1442 .12 FEET.
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FLOW PROCESS FROM NODE 21.00 TO NODE 21.00 IS CODE = B1

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.310
RESIDENTIAL (2. DU/AC OR LESS} RUNOFF COEFFICIENT = .4600



SOIL CLASSIFICATION IS "D

5.C.5. CURVE NUMBER (AMC II) = 84

AREA-AVERAGE RUNOFF COEFFICIENT = (0.3443

SUBAREAR AREA (ACRES) = 0.92 SUBAREA RUNOFF (CFS) = 2.25
TOTAL ARERA(ACRES) = 8.5 TOTAL RUNOFF (CFS) = 15.58
TC(MIN.) = 11.77

END OF STUDY SUMMARY:
TOTAL: AREA (ACRES) = 8.5 TC(MIN.) = 11.77
PEAK FLOW RATE(CFS} = 15.58

END OF RATIONAL METHOD ANALYSIS






CRITICAL FLOW TOP-WIDTH({FEET) = 13.95
CRITICAL FLOW AREA(SQUARE FEET) = 0.97
CRITICAL FLOW HYDRAULIC DEPTH(FEET) = 0.07
CRITICAI FLOW AVERAGE VELOCITY (FEET/SEC.)
CRITICAIL: DEPTH(FEET) = 0.14

CRITICAL FLOW PRESSURE + MOMENTUM (POUNDS)
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) =
CRITICAL FLOW SPECIFIC ENERGY(FEET) = 0.175
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HYDRAULICS ELEMENTS - II PROGRAM PACKAGE

STORAGE BASIN HYDROGRAPH RQUTING MODEL
********************'k'k'ic'k‘k***************************************************
(c¢) Copyright 1983-2008 Advanced Engineering Software (aes)

Ver. 15.0 Release Date: 04/01/2008 License ID 1459

Analysis prepared by:

BHA, INC.
5115 Avenida Encinas, Suite L
Carlsbad, California 92008-4387

FhhkrhkdkdhdhrhkhhbrkhArxrhhdrdrdrds DESCRIPTION OF STUDY R R SRS RS R R SRR SRS EEE X EEEE X

* 100 YEAR DETENTION CALCULATION FOR BASIN A
* SUGABUSH
* 600-0813-400

LA A SRR RS R R S EE R LSRR SRR R R R R R R E R R R R T L L

FILE NAME: K:\HYDRO\OS813\AH\DB-A.DAT
TIME/DATE QF STUDY: 14:19 04/15/2009

TOTAL NUMBER OF INFLOW HYDROGRAPH INTERVAILS = 35
CONSTANT HYDROGRAPH TIME UNIT (MINUTES) = 11.000
ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN = 0.00

ENTERED INFLOW HYDROGRAPH ORDINATES(CFS) :
*INTERVAL FLOW *INTERVAL FLOW *INTERVAL FLOW i

* NUMBER (CFS) * NUMBER (CFS) * NUMBER (CFS) *
e 1: 0.00* 2: 0.40* 3: 0.40%*
o 4. 0.40%* 5: 0.40%* 6: 0.40%*
* 7: 0.40* 8: 0.40%* 9: 0.50%*
* 10: 0.50%* 11: 0.50* 12: 0.50%*
* 13: 0.60%* 14: 0.60%* 15: 0.60%*
o 16: 0.70%* 17: 0.80%* 18: 0.90*
* 19: 0.90* 20: 1.10%* 21: 1.30*
* 22: 1.90* 23: 2.80%* 24: 9.62%*
* 25: 1.50%* 26: 1.00* 27: 0.80*
* 28: 0.70* 29: 0.60* 30: 0.50%*
i 31: 0.50%* 32: 0.40%* 33: 0.40*
* 34: 0.40%* 35: 0.00*

TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES = 5

*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE OUTFLOW *
L (FEET'} {ACRE-FEET) (CFS) *E (FEET) (ACRE-FEET) (CFS) *
7 0.000 0.000 0.000** 1.000 0.107 6.200%
= 2.000 0.226 10.800** 3.000 0.357 13.900*

* 4.000 0.500 16.400**
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HYDRAULICS ELEMENTS - II PROGRAM PACKAGE

STORAGE BASIN HYDROGRAPH ROUTING MODEL

LR RS REER S AL SRR EERE SR EEESEREREEREE R R R R e L e LR L R R R ey

(c) Copyright 1983-2008 Advanced Engineering Software (aes)
Ver. 15.0 Release Date: 04/01/2008 License ID 1459

Analysis prepared by:
BHA, INC.

5115 Avenida Encinas, Suite L
Carlsbad, California 92008-4387

RS A A AL SRS RS SR SRR EEEEEE SR DESCRIPTION OF STUDY FhAF I hddddrdrhhddddrrdrrddtds

* 100-YEAR DETENTION NBASIN CALCULATION-BASIN C *
* SUGABUSH
* 600-0813-400 *

e AR S SRR RS AR R R EEEEERERE S o I I S T e U St S A S A I S S M

FILE NAME: K:\HYDRO\0813\AH\DB-C.DAT
TIME/DATE OF STUDY: 16:17 04/15/2009

TOTAL NUMBER OF INFLOW HYDROGRAPH INTERVALS = 32
CONSTANT HYDROGRAPH TIME UNIT (MINUTES) = 12.000
ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN = 0.00

ENTERED INFLOW HYDROGRAPH ORDINATES (CFS) :

*INTERVAL FLOW * INTERVAL FLOW *INTERVAL FLOW *
* NUMBER (CFS) * NUMBER (CFS) * NUMBER (CFS) *:
% 1: 0.00%* 2: 0.70%* 3: 0.70*
% 4: 0.80%* 5: 0.80%* 6: 0.80*
* T 0.90%* 8: 0.90%* 9: 1.00%*
* 10: 1.00% 11: 1.10%* 12: 1.20%*
* 13: 1.20% 14: 1.30%* 15: 1.40%
* 16: 1.60% 17: 1.80%* 18: 2.20%
* 19: 2.50% 20: 3.60%* 21: 4.90%*
* 22: 18.57* 23: 2.90%* 24: 1.90*
* 25: 1.50* 26: 1.30* 27: 1.10%
% 28: 1.00* 29: 0.90* 30: 0.80*
¥ 31: 0.80* 32 0.00*

*BASIN-DEPTH STORAGE QUTFLOW **BASIN-DEPTH STORAGE OUTFLOW *

% (FEET) (ACRE-FEET) {CFS) X (FEET) (ACRE-FEET) {CFS) *
B 0.000 0.000 0.000** 1.000 0.119 11.000*
* 2.000 0.425 18.100%* 3.000 0.573 24.710*
* 4.000 0.734 20.240%**

LR R R R R R o o o R - T Y T S A S I B S



INTTIAT, BASIN DEPTH(FEET) = 0.00
INITIAL BASIN STORAGE (ACRE-FEET) = 0.00
INITIAL BASIN OUTFLOW(CFS) = 0.00

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES:
INTERVAL {5-0*DT/2} {S+0*DT/2)
NUMBER (ACRE-FEET) {ACRE-FEET)

1 0.00000 0.00000
2 0.02809 0.20991
3 0.26715 0.58285
4 0.36879 0.77721
5 0.49235 0.97565

WHERE S=STORAGE (AF) ; 0=0UTFLOW (AF/MIN.) ;DT=UNIT (MIN. )

*UNIT-HYDROGRAPH STORAGE-BASIN ROUTING*

NOTE: COMPUTED BASIN DEPTH, QUTFLOW, AND STORAGE QUANTITIES
OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL.

GRAPH NOTATION: "I*"=MEAN UNIT INFLOW; "O"=0UTFLOW AT GIVEN TIME

TIME INFLOW OUTFLOW STORAGE

(HOURS) (CFS) (CFS) (ACRE-FT) 0. B 9. 14. 15.

0.20 0.00 0.00 0.000 O
[BASIN DEPTH(FEET) = 0.00]

0.40 0.70 0.61 0.007 .0
[BASIN DEPTH (FEET) = 0.061]

0.60 0.70 0.69 0.007 .0
[BASIN DEPTH(FEET) = 0.06]

0.80 0.80 0.78 0.008 .0
[BASIN DEPTH(FEET) = 0.07]

1.00 0.80 0.80 0.009 .0
[BASIN DEPTH(FEET) = 0.071]

1.20 0.80 0.80 0.009 .0
[BASIN DEPTH(FEET) = 0.07]

1.40 0.90 0.89 0.010 .0©
[BASIN DEPTH(FEET) = 0.08]

1.60 0.90 0.90 0.010 .0
[BASIN DEPTH (FEET) = 0.08]

1.80 1.00 0.99 0.011 .0
[BASIN DEPTH(FEET) = 0.09]

2.00 1.00 1.00 0.011 .o
[BASIN DEPTH(FEET) = 0.09]

2.20 1.10 1.09 0.012 .0
[BASIN DEPTH(FEET) = 0.10]

2.40 1.20 1.18 0.013 . O
[BASIN DEPTH(FEET) = 0.11]

2.60 1.20 1.20 0.013 . O
[BASIN DEPTH(FEET) = 0.11]

2.80 1.30 1.29 0.014 . O

[BASIN DEPTH(FEET) = 0.121
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FLOW DATA

Flow Title: Imported Flow 01
Flow File : k:\landpr~1\600-08~1\hd\100-a.f01

Flow Data (cfs)

hhkdhkhkdhkhdhbdbhkkhhbdrbdrhkdrdhhdrrrt

* Reach Riv Sta * PF#1 *
khkkdkdhdhhhhhbhdbhdhbdbdrdbdbhdhdbddrrit
* 1 51 * 104.7 +
* 1 32 * 228 *
* 1 18 * 247 *

LRSS R EE SR ERE R EEEESEEEEEREREEERERSE

Boundary Conditions
hkdkdhhkhdhdhdhhrhddbhhdbhddbhdhbhdhhkbddhhhhhdhddhbdrdhddhbhdbdbhhrdhhdhhdhhrdkbhhhhrhkhdrhdrtk

* Reach Profile * Upstream Downstream #
****-;(**‘k*****‘k***i‘***************************‘k*****************‘k*‘k**********
* ] 1+ Known WS = 679.24 Known WS = 554.5 *
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hhikhhkdhhhddhhddhdhhhdhdhddhdhhhbdbhbhxhbhbdbdbdrhdbrbdrddbhhhbdbrbhrdhhhkohrrdbrrbhd b bk b ddhhkd stk

GEOMETRY DATA

Geometry Title: Impcrted Geom 01
Geometry File : k:\landpr~1\600-08~1\hd\100-a.g01

CROSS SECTION INPUT Reach: 1 River Station: 51
Description: 51
Station Elevation Data, num = 65
Sta. Elev. Sta. Elev. S5ta. Elev. Sta. Elev. Sta. Elev.
0 686.89 .79 686.79 1.58 686.69 2.29 68B6.55 2.47 686.52
3.31 686.37 5 686 5.56 685.88 6.89 685.59 9.63 685
11.71 684.56 14.29 684 15.92 683.67 19,02 683 21.24 682.5
23.6 682 27.14 681.44 29.53 681 32.89 680.53 34.26 680.33
36.29 680 36.75 679.95 36.96 679,94 40.77 679.54 48.82 679.14
49,47 679.1 49.84 £79.08 51.83 679 52.29 678.97 53.66 6£78.82
60.67 678 61.7 677.88 63.47 ©77.66 63.63 677.65 63.98 677.64
64.18B ©677.64 64.55 677.66 65.27 677.73 67.03 677.95 67.42 678
68.4 678.18 72.92 672 76.55 679.71 78.14 680 79.47 680.1
82.51 680.3 84.9 680.41 B7.08 680.48 88.91 680.52 91.44 6B0.56
93.48 680.6 83.83 680.6 95.22 ©80.59 98.48 680.62 102.86 680.58
105.88 680.61 108.6 680.58 113.4 680.61 114.63 680.6 119.98 680.63
124.37 680.66 129,08 6B0.69 129.48 680.71 130.4 680.72 135.68 6B0.B6
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 68.4 .035 72.92 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
68.4 72.92 54,44 54.29 71.48 a3 .3
CROSS SECTION QUTPUT Reach: 1 Riv Sta: 51 Profile # 1



******************************************************k******************************
Elev (ft)
Vel Head (ft)
E.G. Elev (ft)

* W.S.

*

*
*
*
*
*
*
*
*
*

E.G.

Slope (ft/ft)

Q Total (cfs)
Top Width (£ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Crit W.S. (ft)
Conv.

Total (cfs)

¥ 679.24
0.39
679.63
0.018874
104.70
27.34
4.99
1.60
679.24

¥ 762.1

* % 3+ o o o o %

*

* ok ok F ok 4 F

%

Element

Wt. n-val.

Reach Len. (ft)
Flow Area (sqg ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Wetted Per. (ft)
Conv. (cfs)

CROSS SECTION INPOUT Reach: 1
Description: 50
Station Elevation Data, num = 33
Sta. Elev. Sta. Elev.
0 678.58 1.81 678.38
8.58 677.77 11.09 677.6
31.15 676.3 33.42 676
41.36 675.13 42.8 675
44 .56 675.04 48.15 675.16
53.22 675.36 60.26 675.69
66.89 675.86 67.17 675.86
Manning's n Values, num = 3
Sta. Value Sta. Value
0 .035 36.35 .035
Bank Sta: Left Right Lengths:
36.35 39.33

CRCS35 SECTION OUTPUT Reach:
*************************************************************************************
W.5. Elev (ft)
Vel Head (ft)
E.G. Elev (ft)
E.G. Slope (ft/ft
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Crit W.S. (ft)
Conv.

*
*

*
*
*
*
*
*
*
+*
*

Warning - The

Warning - The

Warning - The

Total (cfs)

* 675.81
1.17
676.98
0.132530
104.70
30.28
8.61
C.83
676.12

¥ 287.6

)

R T T

*

* ok F d ¥ o+ * *

*

*

* ok ok ok ok F % F

J

Left OB

0.
54

17.

91
21

5
0.

21
66

035
.44
80
17
.59
13
B3
.71
8.0

*®

L N . O S

*

Channel
0.035

54.
.94
12.
«D2
4,
0.

2

4

4

2.6

***********************************************************************************

29
72
33

65
598

Sta.

6.

69

25.9

40.
43.
50.
66.

76
43
39
67

Coeff Contr.

Profile # 1

River Station: 50
Sta. Elev. Sta. Elev.
3.87 678.17 5.85 678
21.47 677 23.24 ©76.92
36.35 675.67 38.33 675.35
42.92 674.99 43.21 674.98
48.58 675.18 49.41 675.22
65.26 675.8 66.43 675.85
70.05 675.9
Sta. Value
39.33 .035
Left Channel Right
100.91 44,89 18.64
Riv Sta: 50
Element * Left OB *
Wt. n-val. * 0.035 *
Reach Len. (ft) * 100.91 =
Flow Area (sqg ft) * 0.08 *
Flow (cfs) * 0.21 *
Top Width (ft) = 1.2, *
Avg. Vel. (ft/s) = 2.57 *
Hydr. Depth (ft) =* 0.07 *
Wetted Per. (ft) * 1.22 *
Conv. (cfs) * 0.6 *

Channel
0.035

4

WooN O

.89
.88
.05
.98
.85
.30
.00

16.6

velocity head has changed by more than 0.5 ft (0.15 m).

may indicate the need for additional cross sections.

conveyance ratio (upstream conveyance divided by
downstream conveyance) is less than 0.7 or greater than 1.4.

may indicate the need for additional cross sections.
(0.3 m).

energy loss was greater than 1.0 ft

current and previous cross section.

additional cross sections.

CROSS SECTION INPUT

Reach:

1

between the

*

L I A

*

Right
0.
5

HORRFROoOH

Elev.
677.92
676.68
675.19

675
675.26
675.86

Expan.
<3

OB
035
.48
.15
.21
23
.40
.12
.25
1.5

*
+*
*
*
*
*
*
*
*
*
*

* Right OB *
0.035

*

* F % o O ¥ *

*

18
11
98
26

8

0
26

. 64
.20
.44
.08
.79
.43
.12

270.4

This

***********************************************************************************

This

This may indicate the need for

River Station:

49

+*
*
*
*
*
*
*
*
*
*



Description: 49

Station Elevation Data,

Sta. Elev. Sta.
0 6€8B.49 .38
8.59 686.15 89.15
17.58 684 20.05
24,91 681.24 25.58
31.14 679 32.18
37.49 676.76 39.71
44.16 674 45.98
48.11 672 49,03
50.77 £69.098 50.85
53.35 671.27 54.5
69.86 673.01 69.91
81.17 674.17 91.04
102.33 675.76 103.3
115.32 677.22 121.54
Manning's n Values, num
Sta. Value Sta.
0 .035 69.57
Bank Sta: Left Right
69.57 69.74

num =

&7

Elev.
688.39
686
683.04
681
678.61
676
673.13
671.27
670
672
673.01
675
675.83
677.95

=3

Value
.035

Lengths:

CROSS SECTION OQUTPUT Reach:
****************'ﬁr**‘k**************'Jr**'!r*******"r'}t************'ﬁ‘**********‘k**************
W.S. Elev (ft)
Vel Head (ft)
E.G. Elev (ft)
E.G. Slope (ft/ft)*

*
*

*
*
*
*
*
£
*
*
*

Q Total

(cfs)

Top Width (ft)

Vel Total
Max Chl Dpth

Crit w.S. (ft)
Conv.

(ft/s)
(ft)

*
*
*

* o F X #

Total (cfs) *

********************'k'i:-lr'ir-k**********************************************************

672.71
0.66
673.37

0.031906

104.70
18.64
6.52
2.73
672.87
586.2

*
*
*
*
*
*
*
*
*

*

Sta.

1
14
20.
25
33s
41.
46
49
51.
69.
70
91.

105.

.79

35
15

.69

96
02

.29
+ 39

46
57

.04

11
09

Sta.

69.

74

52.87

Element
Wt. n-VvVal.
Reach Len. (ft)

Elev.
688
6B85.46
683
680.96
678
675.5
673
671
670
672.98
673.02
675
676

Value
.035

Left Channel

50.3

Riv Sta:

Flow Area (sq ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Wetted Per. (ft)
Conv. (cfs)

Warning - The velocity head has changed by more than 0.5 ft (0.15 m) .
may indicate the need for additional cross sections.
Warning - The conveyance ratio (upstream conveyance divided by

downstream conveyance) is less than 0.7 or greater than 1.4.

may indicate the need for additional cross sections.
Warning - The energy loss was greater than 1.0 ft
current and previous cross section.

CROSS SECTION INPUT
Description: 48

Reach:

Station Elevation Data,
Sta.

0

6.99
15.06

Elev,
691.8

Sta.

L.,

96

6899.520001

686.17

15.

53

num =

1

85

Elev.
691
688.08
686

additional cross sections.

Sta.

3.
9.
16.

58
16
08

(0.3 m).

River Station: 48

Elev.
690.35
688
685.8

Sta.

4.
i0.
i8.

41
12
37

Elev.
690
687.88
685

between the
This may indicate the need for

Sta. Elev. Sta.

4.33 687.31 5.45

12.9 685 14.64
22.53 68B2.11 22.82
2B.37 680 29.07
34.82 677.68 36.82
42.03 675 42.69
46.33 672.98 46,43
50.47 670.15 50.69
51.92 670.33 52.97
69.74 673 69.8B4
72.83 673.26 79.21
94.63 675.22 98.88
107.94 676.35 113.06
Right Coeff Contr.
47.75

49 Profile # 1

* Left OB * Channel
* 0.035 *

* 52.87 * 50.30
* 16.06 *

* 104.70 *

* 18.64 *

* 6.52 *

* 0.86 *

* 20.13 *

* 586.2 *

Elev.
687
684,62
€82
679.74
677
674,68
672.92
670
671
673.01
674
675.54
677

Expan.
.3

* Right OB *

*
*
*
*
*
*
*
*

*

47.75

This

Sta.

5.
12
20.

59
63
3%

This

Elev.
6B89.56
687
684.29

*

*
*
*
*
*
*
*
*
*












* 0 Total (cfs)
Top Width (ft)
Vel Total (ft/s)

Max Chl Dpth

Conv.

Warning - The velocity head has changed by more than 0.5 ft

Warning - The energy loss was greater than 1.0 ft

*
*
*
* Crit W.S. (ft)
*
*

Total (cfs)

hhkdkhkhdhhhkhhhkdhdddbdbhdddhdhhdhhdbddhrrdhbhbhbhkdrkhhdhd bk ddh b bk ok ddrhkdkhhdrdhr bk rrrdhokd hh ko x

(ft)

* o+ o+ F

*

104.70
6.19
12.28
2.36
658.15
374.0 *

L U .

Flow

Top Width
Avg. Vel.

Hydr.

Conv.

(cfs)

{ft)
{(ft/s)

Depth (ft)
Wetted Per. {(ft)
(cfs)

+ o+ % % ¥

*

104.70
6.19
12.28
1.38
8.12
374.0 *

* o+ 3+ o+ F

(0.15 m).

may indicate the need for additional cross sections.
3 m). between the

(0.

current and previous cross section.

additional cross sections.

CROSS SECTION INPUT R
Description: 44
Station Elevation Data,
Sta. Elev. Sta.
0 672.56 1.37
6.39 670.71 8.93
15.99 668 17.76
21.37 665.76 23.21
2B.09 663 30.07
33.14 661 33.21
40.27 658.36 41.22
46.79 655.95 49.1
51.78 653.46 52.12
53.66 653.78 54.07
68.14 656 70.62
78.52 658.64 B0.29
91.63 661 94,07
106.07 663.96 106.32
120.32 666 122.38
129.09 668.09
Manning's n Values, num
Sta. Value Sta.
0 .035 68.14
Bank Sta: Left Right
68.14 70.62

each: 1

num = 76

Elev,
672.17
670
667.27
665
662.2
660.98
658
655
653.34
654
656.77
659
661.66
664
666.36

=3
Value
.035

Lengths:

CRCSS SECTION OUTPUT Reach: 1

A A RS S S SR SR SR R R R ERE SRR RERERE R R R R R R I I R T S e TS P P B T

* W.S. Elev (ft)

*

* ok ok F ok F % *

Vel Head (ft)
E.G. Elev (ft)
E.G. Slope
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Crit W.S. (ft)

Conv.
R R R R R R R I X I R 0 0 0 I 0 0 O ST LU PVt VY s Pt s

Total (cfs)

(ft/ft)

*

* 0+ ok ok o F

*

0.

655.83 *
0.60
656.43
026692
104.70
18.84
6.21
2.57
655. 94
640.8 *

* % % % o % ¥ %

Sta. Elev. Sta. Elev. Sta.
1.97 672 2.8 671.75 5.44
9.55 669.82 12.6 669 13.22
18.41 667 19.58 666.5 20.77
24.77 664,35 25.59 664 26.6
30.58 662 30.99 661.84 33.01
35.8 660 37.83 659.26 38.54
41.39 657.94 43.88 657 46.6
49.2 654.93 50.78 654 51.45
52.15 653.33 52.59 653.26 52.76
55.62 654.9 55.78 655 62.89
71.22 657 73.79 657.84 74.21
B3.24 659,37 87.48 660 89.73
95,44 662 97.05 662.36 99.58
113.01 664.92 113.57 665 114,04
124.91 667 128.51 667.94 128.73
Sta. Value
70.62 .035
Left Channel Right Coeff Contr.
46.42 59.5 75.87 wil:
Riv Sta: 44 Profile # 1
Element * Left OB * Channel
Wt. n-val. * 0.035 *
Reach Len. (ft) * 46,42 * 59.50
Flow Area (sq ft) * 16.87 *
Flow {cfs) * 104.70 *
Top Width (ft) * 18.84 *
Avg. Vel. (ft/s) * 6.21 *
Hydr. Depth (£ft) * 0.90 *
Wetted Per. (ft) % 19.93 +
Conv. (cfs) * 640.8 *

This may indicate the need for

River Station: 44

A o o o *

®

This

*

L S S R R

+

Elev.
671
668.8
666
663.6
661.05
659
656.05
653. 64
653.38
655.61
658
660.51
663
665.06
668

Expan.
)

Right OB

75.87

*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*



Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate the need for additional cross sections.

Warning - The conveyance ratio (upstream conveyance divided by
downstream conveyance) is less than 0.7 or greater than 1.4. This
may indicate the need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate the need for
additional cross sections.

CROSS SECTION INPUT Reach: 1 River Station: 43
Description: 43

Station Elevation Data, num = 94

Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.
0 673.46 1.18 673 2.4 872.51 3.97 672 6.72 671.21
7.43 671 B.63 670.65 11.01 670 12.81 669.48 14.64 669
16.61 668.39 17.83 668 20.31 667.22 20.85 667.06 21.04 667
21.16 666.96 24.05 666 25.37 665.55 26,93 665 28.25 664.52
29.77 664 31.08 663.53 32.63 663 34.03 662.49 35.45 662
36.92 661.45 38.22 661 39.09 660.63 40.56 660 41.52 659.49
42.58 659 44.27 658.07 44 .4 658 45.13 657.71 46.62 657
50.04 656.49 53.32 656 53.78 655.8 56.19 655 61 651.58
63.46 650 63.67 649.78 64.04 649.55 64.68 649.28 64.76 649.27
64.79 649.28 64.87 6459.65 65.34 650 65.61 650.17 67 651
67.57 651.36 68.68 €52 68.97 652,17 70.37 653 71.49 653
72.65 653 73.68 653 74 653 74.24 653.05 80.47 654
B6.38 654.87 87.3 655 88.51 655.17 91.42 ©€55.6 93.22 655.87
94.11 656 94.99 656.13 100.82 657 105.41 657.67 107.48 658
113.56 658.8B9 114,27 659 114.71 659.08 115.22 659.19 118,34 659.91
121.91 660.71 123.03 661 123.81 661.19 127.03 662 131.17 663
131.18 663 131.2 663 135.28 664 135.5 664.05 139.27 665
145.32 665.79 146.78 666 147.49 666,25 149,49 667 151.75 667.78
152.38 668 154.5 668.75 155,22 669 155.26 669.01
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 B0.47 .035 86.38 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
80.47 86.38 47.69 50.67 58.34 .1 -3
CROSS SECTION OUTPUT Reach: 1 Riv Sta: 43 Profile # 1
-,\-*-k**********************************************************************************
* W.5. Elev (ft) % 651.67 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 2.46 * Wt. n-Val. * 0.035 * * *
* E.G. Elev (ft) * 654.13 * Reach Len. (ft) * 47.69 * 50.67 * 59.34 =
* E.G. Slope (ft/ft)* 0.094930 * Flow Area {sq ft) * g8.32 * # *
* Q Total (cfs) * 104.70 * Flow (cfs) ) 104.70 + * *
* Top Width (ft) * 7.23 * Top Width (ft) * 7.23 * * *
* Vel Total (ft/s) ~* 12.59 * Avg. Vel. (ft/s) * 12,59 + L *
* Max Chl Dpth (ft) * 2.40 * Hydr. Depth (ft) = 1.15 * ¥ o
* Crit W.S. (ft) * 652.43 * Wetted Per. (ft) =+ B.B1 * k. *
* Conv. Total (cfs) * 339.8 * Conv. ({cfs) % 339.8 * * *
***************'Ir********************1\-************************************************

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate the need for additional cross sections.



Warning - The conveyance ratio (upstream conveyance divided by

downstream conveyance) is less than 0.7 or greater than 1.4.

may indicate the need for additional cross sections.
Warning - The energy loss was greater than 1.0 ft
current and previous cross section.
additional cross sections.

(0.3 m).

between the

This

This may indicate the need for

S
6
12
24
3
35

40.

47

51.
52.
56.
57.
61.

64

73.
85.
95.

104
115

ta.
.15
.47
.58
0.9
.21
15
;32
33
59
81
43
16
.89
11
64
03
.36
.94

Coeff Contr.
.1

Profile # 1

Channel

0.
5

o OoOO0OO0OR

035
.25
.03
.05
.29
.65
.11
.29
.3

Elev.
664 .34
662
660
657.05
655
652.86
650
648
648.01
650.8
650.86
650.27
650.76
652.27
654.56
656.22
658.06
661

Expan.
e

* Right OB

*

* o 4+ ok o F o+ F

0.
4

HFORFRrFLF OO

035
.21
.08
#3171
.00
.36
.08
.01
0.1

CROSS SECTION INPUT Reach: 1 River Station: 42
Description: 42
Station Elevation Data, num = 93
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.
0 666.42 1.34 666 2.73 665.5 4.3 665
7.08 664 8.9 663.35 9.8 663 12.31 662.07
15.08 661.02 15.13 661 15.38 660.97 17.24 660.78
25.32 659.67 26.72 659 28.2 658.32 28.86 658
30.99 657 31.05 656.98 33.08 656 34.25 655.46
36.83 654.26 37.35 654 3%.63 653.07 39.79 653
42.31 652 43.48B 651.52 44.8 651 46.31 650.4
49,08 649.11 49.3 649 51.32 648 51.33 648
51.44 647.87 52.43 647.87 52.57 648 52.58 648
53.97 649 55 649.79 55.34 650 56.61 650.81
56.85 650.82 56.92 650.83 57.09 650.84 57.32 650.85
57.7 650.84 58.27 650.78 59.8 650.57 61.47 650.32
61.86 650.26 61.95 650.27 62.38 650.34 64.78 650.76
65.07 ©50.79 66.12 651 68.13 651,36 71.65 652
77.17 653 815 653.8 B2.61 654 83.8B6 654.23
87.2 654.82 B8.23 655 91.21 655.54 93.81 656
98.42 656.85 99.19 657 103.33 657.84 104.11 658
108.06 659 108.6 659.12 112.03 660 112.72 660.17
119.12 661.77 120.05 662 120.27 662.05
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 61.47 .035 61.76 035
Bank Sta: Left Right Lengths: Left Channel Right
61.47 61.76 55.4 51.25 48.21
CROSS SECTION OUTPUT Reach: Riv Sta: 42
IR SRR RS L AR R RS S SR SRR AR SRR R EEEEEEEEE R R I R 3 e I R N DR Y Ut R Y St M S T S S DR W S S T A
* W.S. Elev (ft) i 650.41 * Element * Left OB *
* Vel Head (ft) » 1.00 * Wt. n-Val. * 0.03% *
* E.G. Elev (ft) ¥ 651.40 * Reach Len. (ft) * 55.40 *
* E.G. Slope (ft/ft)* 0.028930 * Flow Area (sq ft) * 13.05 *
* Q Total (cfs) * 104.70 * Flow (cfs) * 104.53 *
* Top Width (ft) * 11.54 * Top Width (£ft) = 10.26 *
* Vel Total {(ft/s) * 7.96 * Avg. Vel, (ft/s) * 8.01 *
* Max Chl Dpth (ft) * 2.54 * Hydr. Depth (ft) * 127 *
* Crit W.S. (ft) * 650.76 * Wetted Per. (ft) * 11.69 *
* Conv. Total (cfs}) * 615.6 * Conv. (cfs) = 6ld.6 *
*

hkxkhhhhkdhhdhddhbhdddhrhdbdbddhbdddrdhdhddbddhdrrdb bbb rrbdrdrorbdrdbrddrhbddhbhbdhdbrrrhdhhdtrdr

Warning - Divided flow computed for this cross-section.

Warning - The velocity head has changed by more than 0.5 ft

(0.15 m).

may indicate the need for additional cross sections.

Warning - The conveyance ratio

(upstream conveyance divided by

This

*
*
*
*
*
*
*
*
*
*
*



downstream conveyance) is less than 0.7 or greater than 1.4. This
may indicate the need for additicnal cross sections.
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the

current and previous cross section. This may indicate the need for
additional cross sections.

CROSS SECTION INPUT Reach: 1 River Station: 41
Descripticon: 41

Station Elevation Data, num = 69

Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.
0 660.93 2.28 660.3 3.79 660 11.39 £59.02 11.5 659.01
11.56 659 11.6 658.98 13.63 658 14.44 657.58 15.66 657
16.49 656.58 17.7 656 19.56 655.06 19.68 655 19.75 654.97
21.73 654 23.57 653.11 23.91 653 24.8 652.76 27.69 652
30.59 651.26 31.14 651.12 31.62 651 32.48 650.78 35.07 650.12
35.52 650 35.B4 649.91 39.16 649 42,5 648.2 43.29 648
43.64 647,92 46.28 647 47.97 646.26 48.5 646 50.19 645.21
50.75 645 51.04 644.96 51.39 644.99 51.42 645 52.41 645.55
53.16 646 54.11 646.55 54.85 647 55.42 647.33 56.59 648
63.22 64B.91 63.9 649 65.43 649.43 67.57 650 70.82 650.71
71.5 650.86 72.01 651 72.42 651.07 77.07 651.89 77.67 652
78.23 652.1 83.32 653 84.11 653.14 88.99 654 92.89 654.93
93.21 655 93.34 655.04 93.49 655.09 96.35 656 98.37 656.66
99.46 657 103.05 657.84 103.73 658 105.B9 658.47
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 53.16 .035 54,11 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
53.16 54.11 75.1 62.67 50.35 ok .3
CROSS SECTION OUTPUT Reach: 1 Riv Sta: 41 Profile # 1
********************1\-*1\-********-}r*****‘&*********'i'*************************************
* W.S. Elev (ft)} * €47.00 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) % 2.03 * Wt. n-val. * 0.035 * 0.035 * 0.035 *
* BE.G. Elev (ft) ® 649.03 * Reach Len. (ft) * 75.10 * 62.67 * 50,35 *
* E.G. Slope (ft/ft)* 0.064617 * Flow Area (sq ft) * 8.48 * 0.69 * 0.17 *
* Q Total (cfs) * 104.70 * Flow (cfs) 4 98.66 * 5.44 + 0.60 *
* Top Width (ft) * 8.57 * Top Width (ft) * 6.88 * 0.95 * 0.74 *
* Vel Total (ft/s) * 11.21 * Avg. Vel. (ft/s) * 11.63 * 7.91 * 3.59 %
* Max Chl Dpth (ft) * 2.04 * Hydr. Depth (ft) * 1,23 * D72 * 0.22 *
* Crit W.S. (ft) * 647.66 * Wetted Per. (ft) * 758 * 1.10 * 0.86 *
* Conv. Total {(cfs} * 411.9 * Conv. (cfs) * 388.1 * 21.4 * 2.3 %
********-!r********‘k*******************************************************************

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate the need for additional cross sections.

Warning - The conveyance ratio (upstream conveyance divided by
downstream conveyance) is less than 0.7 or greater than 1.4. This
may indicate the need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate the need for
additional cross sections.

CROSS SECTION INPUT Reach: 1 River Station: 40



Description: 40

Station Elevation Data, num = 77

Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.
0 657.36 1.33 657.12 1.97 657 2.26 656.89 4.74 656
6.74 655.19 7.23 655 9.54 654.09 9.76 654 10.58 653.67
12.3 653 13.95 652.34 14.82 652 15.09 &51.89 17.37 651
19.4 650.2 19.88 650 22.22 649.07 22.39 649 22.64 648.9
23.18 64B.69 25,01 648 26.69 647.44 28.21 647 2B.89 646.86
30.38 646.61 33.08 646 36.53 645.31 37.73 645 39.01 ©644.43
40.01 644 40.74 643.68 42.28 643 44,13 642.2 44.35 642.11
44.46 642.08 44.59 642.05 44.62 642.04 44.66 642.03 44.67 642.03
44.67 642.03 44.68 642.05 44,73 642.08 44.81 642.12 46.97 643
47.81 643.34 49.32 644 51.19 644.82 51.64 645 52.35 645.3
53.82 645.92 54.03 646 54.25 646.03 57.7 646.41 59.79 646.62
63.45 647 64.56 647.54 65.56 648 66.65 648,58 67.56 649
70.21 649.56 71.73 649.85 72.75 650 76.05 650.49 79.62 651
B1.8 651.34 86.15 652 89.75 652.78 90.71 652.99 90.76 653
90.8 653.02 83.95 654 95.4 654.49 97 655 99.64 655.77
100.28 656 102.49 656.46
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 51.64 .035 52.35 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
51.64 52.35 65.28 50.71 39.75 ol 3
CROSS SECTION OQUTPUT Reach: 1 Riv Sta: 40 Profile # 1
***************'k***********************‘k*********************************************
* W.S5. Elev (ft) * 644.35 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) #* 1.03 * Wt. n-Val. * 0.035 * A *
* E.G. Elev (ft) * ©45.38 * Reach Len. (ft) & 65.28 * 50.71 * 39,75 #*
* E.G. Slope (ft/ft)* 0.033304 * Flow Area (sq ft) * 12.83 * * *
* Q Total (cfs) * 104.70 * Flow {cfs) * i04.70 * * *
* Top Width (ft) # 10.91 * Top Width (ft) * 10.51 = * *
* Vel Total (ft/s) * 8.16 * RAvg. Vel. (ft/s) * .16 * * *
* Max Chl Dpth (ft) = 2.32 * Hydr. Depth (ft} =+ 1.18 * * *
* Crit W.S. (ft) * 644.62 * Wetted Per. (ft)} ~* 11.86 * * *
* Conv. Total (cfs) * 573.7 * Conv. ({cfs) * 57347 * *
***************************'fc***‘#*****************************************************

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate the need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate the need for
additional cross sections.

CROSS SECTION INPUT Reach: 1 River Station: 39
Description: 39 )

Station Elevation Data, num = B2

Sta. Elev. Sta. Elev. Sta. Elev, Sta. Elev. Sta. Elev.
0 659.77 1.09 659.48 2.95 659 5.49 658.28 6.58 658
7.39 657.77 9.89 657 12.49 656.2 13.17 656 13.98 655.78
16.73 655 20.05 654.12 20.49 654 20.92 653.88 24,35 653

24.88 652.86 25.37 652.74 28.59 652 31.15 651.34 31.78 651.18



32.52 651 33.59 650.71 34.26 650.48 34.64 650.34 35.45 630

37.33 649.28 38.07 649 38,23 64B.95 40.62 648 42.29 647.31
43.09 647 44.01 646.65 45.62 646 47.45 645.25 48.08 645
49.38 e44.47 50.66 644 56.96 643.2 58.28 643.03 58.29 643.03
58.34 643.03 58.39 643.03 58.45 643.02 58.56 643 58.65 642.98
61.95 642 65.21 641.06 65.42 641 65.43 641 65.48 641.02
67.36 642 67.53 642.02 73.59 643 78.48 643.92 78.79 644
78.96 644.05 82.54 645 84.68 645.56 B86.37 646 B7.56 646.26
81.53 647 96.65 647.87 97.38 648 103.37 648.88 104.18B 649
108.11 649.75 109.35 650 111.56 650.69 112,56 651 115.88 651.98
115.96 652 116.03 652.02 119.38 653 121.07 653.47 122,94 654
125.03 654.57 126.58 655 127.19 655.17 128B.94 655.64 130.2 656

130.96 656.23 132.36 656.63

Manning's n Values, num = 3

Sta. Value Sta. Value Sta. Value
0 .035 67.36 .035 67.53 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
67.36 67.53 59.7 55.05 54,22 &1 .3
CROSS SECTION OUTPUT Reach: 1 Riv Sta: 39 Profile # 1
********************************‘k***************i‘************************************
* W.S. Elev (ft) * 643.30 * Element * Left OB * Channel * Right OB *
* Yel Head (ft) * 0.55  Wt. n-Val. * 0.035 * 0.035 * 0.035 *
* E.G. Elev (ft) * 643.85 * Reach Len. (ft) * 59.70 * 55.05 * 54.22 *
* E.G. Slope (ft/ft)* 0.019551 * Flow Area (sq ft) * 12.83 * 0.22 * 5.04 *
* Q Total (cfs) #* 104.70 * Flow (cfs) * B0.76 * 1.54 * 22.41 ~*
* Top Width (ft) * 19.03 * Top Width (ft) * 11.20 * 0.17 =+ 7.66 *
* Vel Total {ft/s) * 5.7% * Avg. Vel. (ft/s) * 6.29 * 7.01 * 4,45 *
* Max Chl Dpth (ft) * 2.30 * Hydr. Depth (ft) * 1.15 +* 1.29 0.66 *
* Crit W.S. (ft) % 643.36 * Wetted Per. (ft) =+ 11.75 * 0.17 ~* 7.77 *
* Conv. Total (cfs) * 748.8 * Conv. {cfs) * 577.5 * 11.0 * 160.2 *
-k-.\--)r**-Jr***-k**'k********1\-*********************************-k**'ir************************-k*

Warning - The energy equation could not be balanced within the specified
number of iterations. The program selected the water surface that
had the least amount of error between computed and assumed
values.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate the need for
additional cross sections.

CROSS SECTION INPUT Reach: 1 River Station: 38
Description: 38

Station Elevation Data, num = 114

Sta. Elev. Sta. Elev. Sta, Elev. Sta. Elev. Sta. Elev.

0 654.89 2.83 654 4.6 6£53.44 5.95 653 6.99 652.65
9.020001 652 11.02 651.3 11.9 651 13.35 650.46 14.29 650.14
14.76 650 17.79 649.44 19.91 649 20.93 648.67 24.62 648
25.75 647.4 26.51 647 27.83 646.29 28.41 646 29.51 645.42
30.25 645 32.04 644.03 32.09 644 32.17 643.96 33.81 643
34.47 642.65 35.56 642 36.86 641.7 37.33 641.69 38.63 641.68

39.5 641.66 40.69 641.62 42.46 641.55 45.31 641.42 46.4 641.35
48.4 641.24 49.19 641.21 49.8 641.19 50.3 641.19 50.77 641.2
51.68 641.24 54 641 55.73 640.77 61.01 640 64.22 639.61



£39.03
£39.01
639.01
639.16
641.76
643.88

646
648.48

651
653.09

656
658.58

661
663.15

71.3

71

77

126

152

.35
1.
4.
.94
97

96.
108.
118.

41

67
01
84

. B4
136.
145,

73
16

.86

Coeff Contr.

Profile # 1

ft OB *
0.035
04.97
10.81
04.70
15.38
9.69
0.70
15.75
3570 &

* ok o+ F ok * * F

Channel

101.

93

639.01
639.01
639.01
639.31
642
644
646.51
649
651.91
654
656.63
659
661.13

Expan.
i3

* Right OB

*

100.38

*
*
*
*
*
*
*

*

65.11 639.5 66.64 639.35 68.75 639.17 71.07
71.31 639.01 71.33 639.01 71.35 639.01 71.35
71.36 639,01 71.37 639.01 71.38 639.01 71.39
71.43 639.02 72.23 639.01 73.18 639.05 74.03
75.47 640 76.12 640.55 76.7 641 77.69
78.69 642.46 75.28 643 79.77 643.1 83.52
8B.78 644.95 8S9.01 645 89.05 645.01 94,17
98.91 647 100.07 @47.26 103.51 648 105.71
110.58 649.66 111.82 650 114.13 650,61 115.59
119.27 652 119.8B3 652.15 123 653 123.32
129.02 654.58 130.62 655 131.93 655.35 134,41
138.08 657 139.54 657.42 141.64 658 143.68
147.41 659.65 148.64 660 151.85 660.9 152.34
156.44 662 158.47 662.59 159.86 663 160.44
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 B3.52 .035 83.97 .035
Bank Sta: Left Right Lengths: Left Channel Right
83.52 83.97 104.97 101.93 100.38
CROSS SECTION QUTPUT Reach: 1 Riv Sta: 38
**-A—'k****************************‘fr***'k******-}r*************************'&***************
* W.S. Elev (ft) * 640.11 * Element * Le
* Vel Head (ft) * 1.46 * Wt. n-vVal. *
* BE.G. Elev (ft) * 641.57 * Reach Len. (ft) * 1
* E.G. Slope (ft/ft)* 0.0B6034 * Flow Area (sqg ft) *
* Q Total (cfs) ¥ 104.70 * Flow (cfs) e 1
* Top Width (ft) i 15.38 * Top Width (ft) *
* Vel Total (ft/s) * 9.69 * Avg. Vel. (ft/s) *
* Max Chl Dpth (ft) * 1.10 * Hydr. Depth (ft) *
* Crit W.S. (ft) * 640.56 * Wetted Per. (ft) =
* Conv. Total (cfs) * 357.0 * Conv. (cfs) *
*

****************************‘k************************-ﬂr*****-ﬁr***********************

Warning - The

Warning - The

Warning - The

CROSS SECTION

velocity head has changed by more than 0.5 ft (0.15 m).

mey indicate the need for additional cross sections.

conveyance ratio {upstream conveyance divided by

*
*
*
*
*
*
*
*
*
*
*

This

downstream conveyance) is less than 0.7 or greater than 1.4. This
may indicate the need for additional cross sections.

energy loss was greater than 1.0 ft

(0.3 m).

current and previous cross section.

Description: 37

INPUT

Station Elevation Data,

St

9
14
26.
54
60.
62.

a.
0
#9

.07

62

+ 29

76
61

Elev.
645.73
643
640.93
638
635.3
€34.53
634.9

Reach: 1
num = 80

Sta. Elev.
2.12 645
9.55 642.45
17.78 640
37.4 637.04
56.18 635.06
61.23 634.52
62.76 635

additional cross sections.

Sta.
3.09
10.79
18.43
37.91
56.68
61.61
32X

River Station: 37

Elev.
644,68
642
639.87
637
635
634,54
635.95

Sta.

4,

99

13.8

21.
40.
59.
61l.

84
82
57
o1

72.3

Elev.
644
641
639

636.73
634.62
634.57
635.97

between the
This may indicate the need for

Sta.

6.
13.

12
81

24.74
47.8

60.
62.
2.

22
13
32

Elev.
643.62
641
638.49
636
634.56
634.63
635.97



72.33
72.5
75.34
7893
92.16
102.54
111.71
120.35
129.4

Manning's

Sta.
0

Bank Sta:

635.97 72.33
636 72.63
638.04 75.56
639.3 83.13
642 94 .68
644.53 104.29
647 112.5
649.45 122.27
652 131.61
n Values, num
Value Sta.
.035 72.1
Left Right
72.1 72.3

635.97
636.095
638.11
640
642.56
645
647.21
650
652.59

=3
Value
.035

Lengths:

CROSS SECTION OUTPUT Reach: 1
*************************************************************************************
W.5. Elev (ft)
Vel Head {ft)
E.G. Elev (ft)

*
*

*
*
*
*
*
*
*
*
*

E.G. Slope (ft/ft)* 0.028027

Q Total

(cfs)

Top Width (ft)

Vel Total

Max Chl

Crit W.S. (ft)

Conv. Total
***********************************************************************************

(ft/s)
Dpth (ft)

*
*
*

*

* o % A

(cfs) *

636.04 *
0.51
636.56

104.70
25.18%
5.75
1.52
636.14
625.4 *

* ok o ¥ o ¥ F X

72.35

73. 8
77.02
84.85
96.59
105.77
115.3
123.8
133.04

Sta.
72.3

50.07

Element

Wt. n-val.

Reach Len. (ft)
Flow Area {(sg ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. {(ft/s)
Hydr. Depth (ft)
Wetted Per. (ft)
Conv. (cfs)

635.95
637
638.64
640.38
643
645.39
648
650.43
653

Value
.035

Left Channel

49.63

72.36
75.06
77.4
87.66
98.63
108
115.81
125.8
135.41

Right
49.95

Riv Sta: 37

*  Le

i

* ok % % F * F %

*

635,94 72.38
637.85 75.27
638.76 78.51
641 B9.75
643.73 100.59
646 110.19
648.14 118B.76
651 127.57
653.63 136.67
Coeff Contr.
.1

Profile # 1

ft OB * Channel
0.035 * 0.035
50.07 * 49,63
18.19 * 0.02
04.66 * 0.02
24,73 * 0.20
5.75 * 1.37
0.74 * 0.08
24,97 * 0.20
625.2 * 0.1

Warning - The velocity head has changed by more than 0.5 ft (0.15 m).

Warning - The conveyance ratio (upstream conveyance divided by

may indicate the need for additional cross sections.

may indicate the need for additional cross sections.
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the

CROSS SECTION INPUT
Description: 36

R

Station Elevation Data,
Sta.

Sta.
0
16.31
19.74
30.49
37.15
43.54
58.2
71.77
76.07
85.16
92.69
102.2

Elev.
643.46
641.18
640.73
638.05

636
634.72
633.75
633.01
633.31
633.84

636
638.99

22
30

41.

47
60
71

81.
87.
83.

102

.59
17.

64
.08
.65
17
.78
.57
.94
36
25
94
.24

each: 1

num = 86

Elev.
643.36
641
640.41
638
635.08
634.19
633.64
633
634
634
636.39
639

Sta.

2.

i8.
24,

30.
41

72.
81.

89.
95.
104,

77
44
04
B5

.37
49.
61.

%4
13
69
58
16
78
45

current and previous cross section.
additional cross sections.

River Station: 36

Elev.
643
640.91
640
637.94
635
634.1
633.61
632,97
634
634.7
637
639.71

Sta.
5T
1B8.76
25.55
33.88
42,4
51.74
64.51
73.49
81.82
89.93
98.14
105.28

Elev.
642.53
640.88
638.55

637
634.84
634
633.42
632.97
634
635
637.72
640

S

9.
i8.
27.
34.
42.
56.
66,
73.
B2.
90.

10

635.94
638
639

641.45
644

646.59
649

651.5

653.99

Expan.
w3

* Right OB

*

L S N U s

0.
4

OCOrRPOOCW

This

ta.
69
93
3l
57
97
62
49
89
15
34
9%
T @

downstream conveyance) is less than 0.7 or greater than 1.4. Th

Elev.
642
640,86
639
636.79
634.77
633.81
633.31
633
634
635.14
638
640. 64

035
.85
.02
.02
.26
.05
.07
-3
0.1

is

This may indicate the need for

*
*
w
*
*
*
*
*
*
*
*



108.29 641 108.74
116.89 643.65 118.13
125.12 646 127.77
133.81 648.68 134.85
141.16 651 141.87
148.96 653.5
Manning's n Values, num
Sta. Value Sta.
0 .035 76.07
Bank Sta: Left Right
76.07 81.36

641.14
644
646.81
649
651.24

=3
Value
.035

Lengths:

CROSS SECTION OUTPUT Reach: 1

***1\“&*********1\'*********1\'************************************************************

* W.S5. Elev (ft) * 634.05 *
* Vel Head (ft) * 0.61 *
* E.G. Elev (ft) * 634.66 *
* E.G. Slope (ft/ft)* 0.048784 *
* @ Total (cfs) * 104.70 *
* Top Width (ft) £ 36.60 *
* Vel Total (ft/s) * 6.09 *
* Max Chl Dpth (ft) * 1.08 *
* Crit W.5. (ft) * 634,23 *
* Conv. Total (cfs) * 474 .0 *
k3

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section.

111.25 642 112.23 642.29 114.68 643

120.6 644,71 121.6 645 122.2 645.18

128.36 647 129.17 647.25 131.61 648

135.69 649.25 138.07 650 135.99 650.62

144.21 652 147.05 652.92 147.3 653

Sta. Value

B1.36 .035

Left Channel Right Coeff Contr. Expan.

52.48 53.95 57.63 .1 s

Riv Sta: 36 Profile # 1

Element * Left OB * Channel * Right OB
Wt. n-val. #* 0.035 * 0.035 * 0.035
Reach Len. (ft) % 52.48 ~* 53.95 * 57.63
Flow Area (sqg ft) * 14.38 * 2.10 * 0.72
Flow {cfs) * 92.46 * 10.60 * 1.64
Top Width (ft) * 25.28 * 5.29 * 6.03
Avg. Vel. (ft/s) * 6.43 * 5.04 * 2.27
Hydr. Depth (ft) * 0.57 * 0.40 =+ 0.12
Wetted Per. (ft) = 25.33 * 5.33 * 6.05
Conv. (cfs) * 418.6 * 48.0 * 7.4

additional cross sections.

CROS5 SECTION INPUT

Description:

Station Elevation Data,

Sta.
0
11.89
30.03
34.21
48.59
55.6
60.58
74.76
85.49
91.51
98.95
107.1
111.9
120.34

Manning's
Sta.
0

Bank Sta:

Reach: 1
35
num = 70
Elev, Sta. Elev.
635.74 1.29 635.62
©34.32 13.86 634
632 31.18 631.88
€31.56 45.42 631.24
631.08 48.75 631.07
631 56.65 630.99
631.12 60.72 631.14
632 74.91 632.01
633 B6.63 633.53
635.34 93.34 636
638 100.14 638,44
640.96 107.18 641
042.38 113.99 643
645 122.2B 645.61
n Values, num = 3
Value Sta. Value
.035 65.13 .035
Left Right

Sta.
5.85
18.91
31,38
47.68
49.05
57.69
62.35
75.1
B87.86
95.87
101.65
107.67
114.75
123.54

Sta.
74.76

River Station:

Elev.
635.13
633.23
631.86
631.11
631.07

631
631.28
632.02

634
636.89

639
641.13
643.22

646

Value
.035

Lengths: Left Channel

Sta.
6.99
20.5
31,
48.
54,
58.
62.
80.
89.
96.
102.
108.
L37.
125.

Right

35

Elev.
635
633
631.85
631.09
631.01
631.01
631.
632.39
634.54

637
639.23
641.51

644
646.66

Sta.

10.

95

23.9
33.09
48.4

54.
58.
65.
83.
90.
97
104
110.
118,
126.

35

13
24
53

«05
=ik

66
53
57

Coeff Contr.

Elev,.
634,47
632.67

631.7
631.08
631.01
631.01
631.55
632.61

635
637.49
640
642
644,44
646.93

Expan.

*********i—***%*******'fr***********************************-Jr*************************

This may indicate the need for

*
*
*
*
*
*
*
*
*
*
*






Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate the need for
additional cross sections.

CROSS SECTION INPUT Reach: 1 River Station: 33
Description: 33

Station Elevation Data, num = 58

Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.
0 635.58 3 635 3.71 634.91 9.13 634 11,39 633.7
16.59 633 21.28 632.34 23.73 632 28.73 631.31 30.85 631
31.9%9 630.83 3733 630 41.22 629.35 43,34 629 46.46 628.47
48.68 628 50.86 627.44 52.74 627 55.58 626.34 58.07 626
58.08 626 5B.1 626 60.34 626.1 69.94 627 70.74 627.08

71.12 627.09 73.92 627.3 74.91 627.36 75.89 627.4 76.98 627.43
78.98 627.48 B3.35 627.58 B5.52 627.62 87.38 627.63 90.44 627.7
92.08 627.69 894.35 627.65 85.46 627.65 97.12 627.67 102.9 627.77
105.94 627.83 108.13 627.83 10B.86 627.78 109.9 627.64 1i5.85 627.91

117.85 628 119.78 628.1 121.1 628.15 123.06 628.21 124.01 62B.25
124.98 628.3 126.47 628.36 127.42 628.42 136.91 629 139.84 629.33
141.88 629.49 148.06 630 148.7 630.06
Manning's n Values, num = 3
Sta. Value Sta. Value Sts. Value
0 .035 74.91 .035 75.89 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
74.91 75.89 53.13 52.49 51.94 il .3
CROSS SECTION OUTPUT Reach: 1 Riv Sta: 33 Profile # 1
**************'ﬁr*************'&*******************'ﬁr************************************
* W.5. Elev (ft) * 627.36 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.60 * Wt. n-val. b 0.035 ~* * *
* E.G. Elev (ft) * 627.96 * Reach Len. (ft) * 53.13 ~ 52.49 ~* 51.84 *
* E.G. Slope {(ft/ft)* 0.03459] * Flow Ares (sq ft) * 16.78 * * *
* Q Total (cfs) * 104.70 * Flow (cfs) * 104.70 * % *
* Top Width (ft) * 23.69 * Top Width (ft) # 23.69 * * *
* Vel Total (ft/s) * 6.24 * Avg. Vel. (ft/s) * 6.24 * * *
* Max Chl Dpth (ft) * 1.36 * Hydr. Depth (ft) * 0.71 * * *
* Crit W.S. (ft) * 627.52 * Wetted Per. (ft) * 23.89 * * *
* Conv. Total (cfs) * 562.9 * Conv. (cfs) * 562.9 * * *
******************************************************************************'ﬁr******

Warning - The energy equation could not be balanced within the specified
number of iterations. The program selected the water surface that
had the least amount of error between computed and assumed
values.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate the need for
additional cross sections.

CROSS SECTION INPUT Reach: 1 River Station: 32
Description: 32

Station Elevation Data, num = 80
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.






47.34 626 48.49 625.42 48,35 625 50.35 624.5 51.38 624
53.1 623.15 53.41 623 53.67 622.88 58.15 622 61.97 621.61
67.05 621.07 67.84 621.01 67.87 621 68.32 621.01 71.11 621.21
72.84 621.09 75.49 621.15 75.83 621.14 75.99 621.13 76.16 621.13
76.35 621.13 76.56 621.14 77.06 621.15 77.37 621.16 77.75 621.17
81.55 621.25 82.97 621.27 84.01 621.29 88.16 621.39 89.92 621.43
92.38 621.48 95.94 621.57 100.85 621.7 105.09 621.82 110.53 621.97

111.41 622 114.75 622.22 117.82 622.4 120.2B 622.56 121.47 622.64
125.52 622.96 125.98 623 134.83 623.93 135.46 624 138.64 624.32
145.34 625 147.06 625.16 149.73 625.42
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 75.49 .035 75.83 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
75.49 75.83 103.17 89.45 79.11 .1 .3
CROSS SECTION OUTPUT Reach: 1 Riv Sta: 31 Profile # 1
RS AR RS R RS SR AR E R EE R RS R R R R o T T T T S P T N Y N R S A A T S e
* W.S. Elev (ft) & 622.08 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.78 * Wt. n-Val. * 0.035 * 0.035 * 0.035 =
* E.G. Elev (ft) * 622.86 * Reach Len. (ft) e 103.17 * 89.45 * 79.11 *
* E.G. Slope (ft/ft)* 0.051807 * Flow Area (sg ft) * 13.00 * 0.32 * 19.49 *
* O Total (cfs) * 228.00 * Flow {cfs) i 101.79 + 2,93 * 123.28 *
* Top Width (ft) e 54.85 * Top Width (ft) * 17.74 * 0.34 * 36.77 *
* Vel Total (ft/s) * 6.95 * Avg. Vel. (ft/s) ~* 7.83 * 9.23 * 6.33 *
* Max Chl Dpth (ft) * 1.08 * Hydr. Depth (ft) ~* 0.73 * 0.93 * 0.53 *
* Crit W.s. (ft) * 622.32 * Wetted Per. (ft) =+ 17.81 * 0.34 * 36.79 *
* Conv. Total (cfs) * 1001.7 * Conv. (cfs) * 447.2 * 12.9 * 541.6 *
**************************************************'&‘*********************************ir

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate the need for
additional cross sections.

CROSS SECTION INPUT Reach: 1 River Station: 30
Description: 30

Station Elevation Data, num = 66

Sta. Elev. Sta. Elev. Sta. FElev. Sta. Elev. Sta. Elev.
0 636.38 1.03 636.17 1.81 636 4.76 635.38 6.5 635
8.73 634.53 11.15 634 12.44 633,72 15.73 633 19.04 632.2
19.92 632 22.53 631.37 23.9 631 26.33 630.32 27.31 630
27.86 629.78 29.82 629 31.4 $28.38 32.35 628 33.66 627.47
34.87 627 36.54 626.32 37.36 626 39.5 625.13 39.83 625
40.48 624.74 42.19 624 43.26 623.39 43.88 623 44.32 622.73
45.53 622 46.3 621.57 47.31 621 48.66 620.41 48.88 620.16
49,17 620 49.51 619.81 49.71 8619.73 51.8 619 51.9 618.97
52.08 618.89 53.5 618.32 54.12 618 55.15 617.47 56.08 617
56.71 616.78 57.49 616.57 59,93 616 60 616 60.92 616
61.05 616 63.52 616.14 67.8 6l6.41 78.39 617 79.36 617.07
92.57 618 85.32 £18.2 103.1% 618.92 103.67 618.97 104.03 619
113.78 619.83 115.8 620 118.28 620.28 122.12 620.69 124.82 621

124.92 621.01

Manning's n Values, num = 3



Sta. Value Std. Value Sta. Value

0 .035 63.52 .035 67.8 <035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

63.52 67.8 53.56 93.42 133.29 ol .3
CROSS SECTION OUTPUT Reach: 1 Riv Sta: 30 Profile # 1
*************************************************************************************
* W.5. Elev (ft) * 617.60 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) ® 1.15 * Wt. n-Val. * 0.035 * 0.035 = 0D.035 *
* E.G. Elev (ft) " 618.76 * Reach Len. (ft) * 53.56 * 93.42 * 133,29 *
* E.G. Slope (ft/ft)* 0.038959 * Flow Area (sg ft} * 10.34 + 5.69 * 12.11 ~*
* Q Total (cfs) * 228.00 * Flow {cfs) i 95,75 = 57.59 * 74.66 *
* Top Width ({ft) - 32.07 * Top Width (ft) * B.63 * 4.28 * 19.15 +*
* Vel Total (ft/s) * 8.10 * Avg. Vel. (ft/s) = 9.26 * 10.12 + 6.16 *
* Max Chl Dpth (ft} * 1.60 * Hydr. Depth (ft) * 1.20 = 1.33 * 0.63 *
* Crit W.S. (ft) * 617.97 * Wetted Per. (ft) + g.91 * 4.29 * 19.19 «*
* Conv. Total (cfs) * 1155.1 * Conv. (cfs) * 485.1 * 291.8 * 378.3 *
*************************************************************************************

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate the need for
additional cross sections,

CROSS SECTION INPUT Reach: 1 River Station: 29
Description: 29

Station Elevation Data, num = 78

Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.
0 626.62 .57 626.45 2.07 626 4,51 625.17 5.04 625
6.24 624.53 7.55 624 9.12 623.32 9.9 623 10.27 622.85
11.76 622.19 12.19 622 12.3 621.95 14.46 621 15.95 620.34
16.73 620 18.25 619.34 19.02 619 19.43 618.82 21.44 618
21.93 617.82 24.05 617 24.98 616.76 27.99 6l6 31.16 615.2
31.93 615 35.59 8614.07 35.86 614 40.71 613.09 40.74 613.09

40.77 613.09 40.81 613.08 41.07 613.0% 41.73 613.08 43.65 613.07
43.89 613.07 51.65 613.03 51.77 613.03 51.88 613.04 51.588 613.04

52.16 613.04 61.7 613.01 61.72 613.01 61.75 613.01 69.91 613.01
70 613.01 75.18B 613.02 75.23 613.02 75.25 613.03 75.28 613.03
75.3 613.03 75.38 613.04 77.27 613.07 78.84 613.12 Bl 613.24
85.44 614 87.26 614.39 89.93 615 92.6 615.6 94.36 616
97.31 616.66 98.13 616.81 98.63 616.9 99.25 617 102.13 617.33
108.7 618 115.99 618.58 116.13 619 119.07 619.27 126.9 620
135.36 620.93 135.99 621 136.24 621.03 138.78 621.26 145.01 621.83
147.06 622 151.81 622.51 154.57 622.8
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 78.84 .035 81 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
78.84 81 50.59 55.01 63.35 .1 .3
CROSS SECTION OUTPUT Reach: 1 Riv Sta: 29 Profile # 1
AR A RS S E SRR SR SR EEEEEEREEEEE R RS R R R R R o I I 3 0 0 IRY I Ot Y PR AU M Y LY WC A DS S
* W.S. Elev (ft) ¥ 613.67 * Element * Left OB * Channel * Right OB *

* Vel Head (ft) * 1.14 * Wt. n-Val. * 0.035 * 0.035 * 0.035 *



E.G. Elev (ft)

E.G. Slope

Q Total

(cfs)

Top Width (ft)

Max Chl

Crit W.S. (ft)
Conv. Total {(cfs) *

-A--ir-k-!r-A-**************************'fl‘*****'k****-k**********i*******************i—*********

*
*
*
*
* Vel Total
*
*
*
*

¥
(ft/s) ~*
Dpth (ft) *

*

*

(ft/ft) >

*

0.

614.81
079765
228.00
45.92
8.50
0.66
614.02
807.3

o o % % % %

*

Reach Len. (ft)

Flow Area

Flow

Top Width
Avg. Vel.

Hydr.

Conv.

(sq ft)

(cfs)

(ft)
(ft/s)

Depth (ft)
Wetted Per. (ft)
(cfs)

L T

*

2

50.59
25.22
17.73
41.23
8.63
0.61
41...29
770.9 *

* %+ %+ ¥ 4 A

Warning - The conveyance ratio (upstream conveyance divided by
is less than 0.7 or greater than 1.4. Th

downstream conveyance)
may indicate the need for additional cross sections.

NOIMN Ik,

2

.01
.06
.94
.16
.47
.49
.16
8.1

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the

current and previous creoss section.
additional cross sections.

L S S

*

PO NN O W

.35
: 55
.33
.53
.28
.22
.56
8.3

is

This may indicate the need for

*
*
*
*
*
*
*
*
*

CROSS SECTION INPUT Reach: 1 River Station: 28
Description: 28
Station Elevation Data, num = 42
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.
0 627.65 .74 627.33 5.79 625 13.3 621.67 17.64 620
24.63 615.38 24.95 615.17 25,22 615 25.28 614.98 27.87 614
28.14 613.94 32.09 613 35.48 612.23 36.45 612 40.69 611.05
40.9 611 51.57 610.3 52.15 610.26 52.71 610.23 53.04 610.22
53.51 610.21 54.18 610.19 55.86 610.16 61.45 610 61.6% 609.99
61.94 610 62 610 78.63 610.79 81.02 611 B4.78 611.55
B7.83 612 93.52 6l12.8 94.87 613 100.75 613.83 101.88 614
104.05 614.23 108.51 614.69 111.67 615 119.88 615.8 122.24 616
123.63 616.12 123.83 616.13
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 61.94 .035 62 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
61.94 62 75.14 54.07 33.31 .1 .3
CROSS SECTION QUTPUT Reach: Riv Sta: 28 Profile # 1
****************************************************-}r********************************
* W.S. Elev (ft) * 611.25 * Element * Left OB * Channel * Right OB
* Vel Head (ft) * 0.71 * Wt. n-val. * 0.035 * 0.035 * 0.035
* E.G. Elev (ft) H 611,97 * Reach Len. (ft) * 75.14 * 54.07 * A3:.31
* E.G. Slope (ft/ft)* 0.035151 * Flow Area (sq ft) * 18.25 * 0.08 =* 15,37
* 0 Total (cfs) * 228.00 * Flow (cfs) * 127.35 * 0.70 * 99.95
* Top Width (ft) # 42.98 * Top Width (ft) * 22.16 * 0.06 * 20.76
* Yel Total (ft/s) * 6.77 * Avg. Vel. (ft/s) * 6.98 * 9.26 * 6.50
* Max Chl Dpth (ft) * 1.26 * Hydr. Depth (ft) * 0.82 * 1.25 * 0.74
* Crit W.S. (ft) * 611.44 * Wetted Per. (ft) ~* 22.22 * 0.06 * 20.80
* Conv. Total (cfs) * 1216.1 * Conv. (cfs) * 679.3 * 3.7 * 533.1
*

'k*'ir***‘********************************‘k'********************************************

Warning - The conveyance ratio (upstream conveyance divided by

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the

downstream conveyance) is less than 0.7 or greater than 1.4.
may indicate the need for additional cross sections.

This

*
*
*
*
*
*
*
*
*
*
*



current and previous cross section. This may indicate the need for
additional cross sections.

CROSS SECTION INPUT Reach: 1 River Station: 27
Description: 27

Station Elevation Data, num = 70

Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

o] 634.5 1.38 634 3.13 633.35 3.72 633 4.56 632.6
5.85 632 7.06 631.42 7.95 631 8.9 630.53 10.02 630
15.7¢ 627.22 20,39 625 21.83 624.15 28.84 620 32.16 617.7
36.08 615 37.42 614.09 37.54 614 38.79 613.15 39.02 613
39.33 612.85 41.41 612 42.85 611.4 43.98 611 45.03 610.6
46.74 610 49.67 609.05 49.82 609 50.13 608.89 52.96 608

54.48 607.73 56.52 607.61 58.96 607.36 63.06 607.18 63.77 607.12
64.05 607.1 64.22 607.09 65.54 607.06 65.89 607.05 66.91 607.07
67.26 607.05 67.31 607.05 67.36 607.05 67.4 607.05 67.44 607.05
67.74 607.07 69.35 607.13 73.11 607.33 75.85 607.47 79.24 607.65

83.79 607.9 85.61 608 87.87 608.3 88.96 608.46 92.28 609
94.61 609.37 98.83 610 103.13 610.73 104.67 611 107.76 611.45
111.84 612 114.6 612.25 117.79 612.53 122.52 613 125.41 613.29
126.91 613.44 132 613.89 132.56 613.94 133.29 614 139.18 614.48
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 73.11 .035 75.85 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
73.11 75.85 68.72 67.43 66.16 o { i
CROSS SECTION OUTPUT Reach: 1 Riv Sta: 27 Profile # 1
LR R R R R R S R R R R R R R R R R X R R R R I R S et S S S S e e A R e L L R R,
* W.S. Elev (ft) % 608.30 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) i 1.08 * Wt. n-Val. ¥ 0.035 * 0.035 * 0.035 =
* E.G. Elev (ft) ® 609.38 * Reach Len. (ft) * 68.72 * 67.43 * 66.16 *
* E.G. Slope (ft/ft)* 0.046043 * Flow Area (sq ft) * 19,93 * 2.46 * 5.85 *
* Q Total (cfs) * 228.00 * Flow (cfs) 4 174.17 * 20.86 * 32.97 *
* Top Width (ft) * 35.85 * Top Width (ft) * 21.10 * 2.74 * 12.01 *
* Vel Total (ft/s) * 8.07 * Avg. Vel. (ft/s) * B.74 * B.47 + 5.63 *
* Max Chl Dpth (ft) * 1.25 * Hydr. Depth (ft) * 0.94 * 0.90 * 0.48% +
* Crit W.S. (ft) # 608.63 * Wetted Per. (ft) * 21.20 * 2.74 * 12.04 ~*
* Conv. Total (cfs) * 1062.6 * Conv. (cfs) ¥ 811.7 * 97.2 * 153.7F *
dhhkhkhdhddhdhdhhddrdhkddhhhdbdhdbhkbhhbhbdbdbdddbdhrbdrbdhrrdrdddbbddhddhddbdrdhbhhbrbhdbhbdbhdrbhbrdbrrbrddtrdr

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate the need for
additional cross sections.

CROSS SECTION INPUT Reach: 1 River Station: 26
Description: 26

Station Elevation Data, num = 69

Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

0 629.93 2.96 628.63 3.95 628.17 10.32 625 15.27 622.26
19.39 620 23.01 617.33 26.37 615 33.12 610.98 34.75 610
36.6 609.05 36.7 609 37.05 608.83 38.65 608 39.59 607.51

40.56 607 41.18 606.69 42.46 606 45.3 605.2 47.28 605.14



54.44 605.01 56.1 605 56.12 605 56.13 605 56.13 605

56.13 605 56.13 605 56.14 605 56.14 605 56.14 605
56.14 605 56.14 605 56.15 605 56.15 605 56.16 605
67.66 605.01 67.69 605.01 67.72 605.01 67.76 605.01 67.76 605.01
67.77 605.01 67.7% 605.01 67.85 605.02 72.16 605.01 74.41 605
76.45 604.99 77.38 605 77.49 605 72.04 605.17 81.26 605.49
84.51 606 86.64 606.31 81.31 607 92.75 607.2 98.24 608
102.74 608.55 106.68 609 109.92 609.36 116.06 610 117.7 610.14
119.3 610.21 123.81 610.5 125.38 610.59 129.45 610.76 135.6 611

136.76 611.05 136.92 611.06 137.17 611.07 141.04 611.25

Manning's n Values, num = 3

Sta. Value Sta. Value Sta. Value
0 .035 72.16 .035 74.41 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

72.16 74.41 72.48 81.09 .89.73 .1 .3
CROSS SECTION OQUTPUT Reach: 1 Riv Sta: 26 Profile # 1
*************************************************************************************
* W.S5. Elev (ft) ¥ 605.95 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) = 0.71 * Wt. n-val. * 0.035 = 0.035 + 0.035 +
* E.G. Elev (ft) e 606.66 * Reach Len. {(ft) * 72.48 * B1.09 +* 89.73 *
* BE.G. Slope (ft/ft)* 0.032167 * Flow Area (sg ft) * 25.56 * 2.13 * 6.35 *
* Q Total ({(cfs) % 228.00 * Flow (cfs) * 176.32 * 15.64 * 36.04 *
* Top Width (ft) * 41.57 * Top Width (ft) # 29.53 + 2.25 * 9.79 *
* Vel Total (ft/s) * 6.70 * Avg. Vel. (ft/s) * 6.90 * 7.34 * 5.68 *
* Max Chl Dpth (ft) * 0.96 * Hydr. Depth (ft) +* 0.87 = 0.95 * 0.65 *
* Crit W.S. (ft) o 606.12 * Wetted Per. (ft) * 29.64 * 2,25 * 9.86 *
* Conv. Total (cfs) * 1271.2 * Conv. (cfs) * 983.1 + B7.2 * 201.0 *
************-}r**********-Jr*********************************-ﬂ-***************************

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate the need for
additional cross sections.

CROSS SECTION INPUT Reach: 1 River Station: 25
Description: 25

Station Elevation Data, num = 64

Sta. Elev, Sta. Elev. Sta. Elev. Sta. Elev. S5ta. Elev.

0 622.83 4.36 620 9.57 617.99 14.55 616.06 16.89 615
19,16 614.02 20.71 613.37 28.76 610 29.96 609.48 31.1 609
32.59 608.49 34.13 608 35.7 607.47 37.2 607 39.29 606.32
40.25 606 40.65 605.89 42.65 605,28 43,52 605 43.94 604.86
46.68 604 49.37 603.15 49.85 603 52.48 602.16 52.96 602

56.95 601.19 62.29 601.1 62.49 601.08 62.54 601.08 62.61 601.07
62.73 601.07 62.89 601.07 63.35 601.06 68.44 601.03 68.53 601.03

76.71 601 76.73 601 76.74 601 B0.43 601 80.43 601
B0.44 601 B80.44 601 80.46 601 80.46 601 83.1 601.02
83.2 601.03 B5.81 601.09 86.23 601.11 89.64 601.58 890.21 601.65
892.6 602 98.2 602.95 99.55 603 102.93 603.48 108.3 604
113.51 604.48 120.23 605 121.58 605.09 122.02 605.11 122.59 605.13

126.21 605.33 127.24 605.37 130.15 605.47 141.04 605.76

Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value



Bank Sta:

CROSS SECTION OUTPUT Reach:

**********************************************************************i’***‘k**********

* Right OB

*

Warning - The velocity head has changed by more than 0.5 ft (0.15 m) .
may indicate the need for additional cross sections.

W.S.
Vel Head {ft)

E.G. Elev (ft)
E.G. Slope
Q Total
Top Width (ft)
Vel Total (ft/s)

Max Chl Dpth (ft)
Crit W.S. (ft}
Total

0

.035

Left

76.71

Elev (ft)

Conv.

(cfs)

(ft/ft)

16.71

Right
76.73

*

* o+ * % % o F %

(cfs) *
***********'fr**-k'k*****************************************1\-*************************

0.074221

.035

¥

* % o ok ok ok * o*

*

Warning - The conveyance ratio (upstream conveyance divided by

Warning - The energy loss was greater than 1.0 ft
current and previous cross section.
additional cross sections.

CROSS SECTION INPUT

Description: 24

Station Elevation Data,

Sta.
1.16
7.7
27.6
40.54
45.85
52.23
58.4
65.62
71.37
77.55
77.68
87.34
97.19
103.66
116.51
127.92
147.46

Sta.
77.49

Sta. Elev.

0 632.51

5.66 630
24.66 620
39.73 608.52
44.29 607
51.08 604.45
57.42 602
65.37 589.09
69.8 598.04
77.54 598.01
77.61 598.01
86.48 598
91.77 598.08
102.51 598.51
111.47 599.46
126.57 600.93
146.03 601.72

Manning's n Values, num

Sta. Value

0 .035

Bank Sta: Left

77.49

Right
77.54

Reach:

1

B5
Elev.
632
629
617.96
609
606.45
604
601.63
589
598
598.01
598.01
598
598.23
598.58
600
601
601.77

Value
.035

Sta.

2
12.
31.
41.
.09
54.
60.
.83

2.

17.

83.

87.

97.
105.
117.
129.
148.

47

65

02
82
84
31

21
11

03
56
21
35
78
52
14
65
33

Sta.

7.

54

B6.4

(0.3 m).

76.73 .035
Lengths: Left Channel Right Coeff Contr.
40.55 51.38 63.33 1
Riv Sta: 25 Profile # 1
Element * Left OB * Channel
Wt. n-Val. * 0.035 * 0.035
Reach Len. (ft) * .55 * 51.38
Flow Area (sqg ft) * .05 * 0.02
Flow (cfs) * 146.31 +* 0.17
Top Width (ft) * .88 * 0.02
Avg. Vel. (ft/s) ~* .11 * 10.16
Hydr. Depth (ft) = .70 * 0.82
Wetted Per. (ft) =+ .95 * 0.02
Conv. (cfs) o 537.0 * C.6

downstream conveyance) is less than 0.7 or greater than 1.4.
may indicate the need for additional cross sections.

between the

River Station: 24

Elev.
631.62
626.44

615
608.49
606
603.23
601
598.92
597.99
598.01
598
598
598.25
598.74
600.07

601.1

601.79

Value
.035

Lengths: Left Channel

49.5%9

Sta.

35
15.
37.
42,
48.
.B1

54
60

47
64
26
11
11

47

66.1

74.
TFa
83.

08
56
22

B7.4

98.
106.
117,
130.
149.

52
01
97
78
58

Right
15.26

Elev.
631
625

611.25
608

605.6

603
600.86
598.85

598
598.01

598

598
598.29
598.78
600.15
601.14
601.81

Sta.

22.55
38.04
42.94
49.66
56.86
62.86
67.7
77.49
77.57
83.23
91.36
100.59
107.71
121.29
140.66
151.72

Coeff Contr.

1

% ok o ok ok F %

Expan.
.3

0.035

63.

]

8

33

.46
81.
14.
.62

0.
14.

52
66

65
72

299.2

This

Elev.
630.19
621.2
610
607.63
605
602.21
600
598.52
598.01
598.01
598
598.07
598.37
599
600.44
601.58
601.86

Expan.

This

This may indicate the need for



CROSS SECTION OUTPUT Reach: 1

*-Jr**-}--k-k****-k-:\-*****************************'k******************************************

* W.S. Elev (ft)

* Vel Head

(ft)

E.G. Elev (ft)

E.G. Slope

Q0 Total

(cfs)

Top Width (ft)

Max Chl Dpth (ft)

Crit W.5. (ft)

Conv. Total

hkkhhhkhhkhhdhkdhddhddddhhdddbhbdddndbddhdhhbddbdhbdbhhhdhdhkdhdhdbddhrhbddbrdrhbhbrbrrehdrhdhbdhrhrrddhi

*
*
*
*
* Vel Total (ft/s)
*
*
*
*

(cfs)

*
*
*

(ft/ft)* 0.049174

*
*
*
*
*

*

598.92 *
0.90
5589.82

228.00
41.28
7.60
0.93
599.19
1028.2 =

¥ % % F % ¥ F F

Element
Wt. n-Vval.
Reach Len. (ft)

Flow Area

Flow

Top Width
Avg. Vel.

Hydr.

Conv.

Riv Sta: 24

(sq ft)

(cfs)

(ft)
(ft/s)

Depth (ft)
Wetted Per. (ft)
({cfs)

Warning - The energy loss was greater than 1.0 ft

current and previous cross section.
additional cross sections.

CROSS SECTION INPUT R
Description: 23
Station Elevation Data,
Sta. Elev. Sta.
0 624.74 6.68
18.66 615 24.83
36.66 604.43 37.45
41.18 602 41.98
45.7 5988.57 46.73
50.36 597 50.7
56.86 595.08 58.22
61.81 595.03 61.84
62.11 595.03 62.2
66.48 595.16 68.65
78.32 595.62 B0.56
92.89 597 97.95
106.25 598.57 110.28
121.56 599.9 122.83
136.47 600.72 138.01
Manning's n Values, num
Sta. Value Sta.
0 .035 71.84
Bank Sta: Left Right
71.84 75.01

each: 1
num = 72
Elev, Sta.
621.31 9.23
611,214 26.82
604 38.73
601.57 43.08
599 47.88
596.82 52.16
585.07 60.76
585.03 61.89
585.03 62.31
5985.26 71.84
585.76 82.71
527.58 100.31
599 114.06
600 126.47
600.79
= 3
Value Sta.
.035 75.01
Lengths:

CROSS SECTION QUTPUT Reach: 1
I E S R TR R R REEEREEE R R EE R R R R R R R o I IR I g0 g T 0 R - e S R N e R R A Y A
* W.S. Elev (ft)
* Vel Head (ft)

* BE.G. Elev (ft)

* E.G. Slope

* Q Total

(cfs)

* Top Width (ft)
* Vel Total (ft/s)
* Max Chl Dpth (ft)

(ft/ft)

*

0.

S I A

596.23 *
1.09
587.32
042765
228.00
34,44
8.07
1.20

* Ok ok ok o+ % ¥

81.

4

Element
Wt. n-Val.
Reach Len. (ft)

*  Le

* ok * o+ * F F o*

*

ft
0.

B6.

8.
68.
11.

7
0

1.

30

(0.3 m).

Profile # 1
OB * Channel
035 +* 0.035
40 * 49.59
79 * 0.05
10 * 0.40
66 * 0.05
.75 * 8.85
.15 * 0.91
76 * 0.05
7.1 * 1.8

between the
This may indicate the need for

River Station: 23

Elev.
620
610
603.32
601
598.39
5906
585.04
5985.03
595.03
595.36
5985.83
557.84
599,314

600.2

Value
.035

Left Channel

49.08

Riv Sta: 23

Flow Area (sq ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth ({(ft)

Sta. Elev. Sta.
13.02 618.07 18.1
31.17 607.53 35.59
39.33 603 40,67
44.26 ©600.34 44.89
48.58 598 49,55
54.39 595.15 55.52
61.66 595.04 61.78
61.95 5985.03 62.02
62.46 5985.04 62.68
75.01 595.44 76.55

84,3 596 B6.99

101.65 588 103.75
118.76 589.7 120.9
128.44 600.31 132.49
Right Coeff Contr.
21.02 =
Profile # 1
* Left OB * Channel
# 0.035 * 0.035
i 81.40 * 49.08
oh 20.49 * 2.62
* 180.93 * 20.22
* 20.08 * 3.17
* 8.83 * 7.73
* 1.02 =+ 0.83

*

* ok o ok % d *

*

* % % % o % *

Right

CB

0.035

15.
21.
159
29.
7
0.
29.

26
18
49
56

.53

72
59

719.2

Elev.
615.33
605
602.29
600
587.46
585.1
595.03
595.03
585.04
595.52
596.32
598.27
599.B6
600.52

Expan.

Right

oB

0.035

21,
<
26.
13
5.
0.

02
14
84
19
22
46

*
*
*
¥
*
*
*
*
*
*
*

L S R R



* Crit W.S
* Conv. To

Warning - The energy loss was greater than 1.0 ft
current and previous cross section.
additional cross sections.

. (ft)

*

tal (cfs) *

LR A SRR EE SRR R RS LS SRR R R SRR EREREE R R R R R R R I Y SR U Y SN U SVt SN S S R M R AT T A R R A

CROSS SECTION INPUT R
Description: 22
Station Elevation Data,
Sta. Elev. Sta.
0 606.33 .44
4.8 604.73 6.98
12.85 602 15.13
19.6 589.75 21.76
2787 597 30.85
40.09 594,44 42.22
52.01 592.14 53.03
56.19 5582.07 60.21
74.29 593 78.97
86.83 585 89.21
104.29 597.11 108.63
123.67 589 126.09
Manning's n Values, num
Sta. Value Sta.
0 .035 68.71
Bank Sta: Left Right
68.71 70.85

596.56 * Wetted Per.

1102.5 *

each: 1

num = 57

Elev.
606.18
604
601.27
599
596.4
594
592
592.26
583.49
585.06
5987.56
599.2

= 3
Value
.035

Conv. (cf

Sta.
.99
9.23
15.86
22.53
32.8
45,35
53.35
68.71
80.42
85.08
113.02

Sta.
70.85

Lengths: Left Ch

CROSS SECTION OUTPUT Reach: 1

R RS R R R SRR RS EREE RS R R R AR R EEEE R R R R R R R R R R R R R T Y S U St S (N S P S N S NS

* W.S. Elev (ft)

Vel Head

(ft)

E.G. Elev (ft)

E.G. Slope

Q Total

(cfs)

Top Width (ft)

Max Chl
Crit W.S

Conv. Total

hkhkhkdhkhdhhhkddbdhhdhbhhbhhdhdhhdhhrbhhdbhdkdhdkdrhdbhddhdhkdbhhddddbdhhdbdrdhbrdbhdbhh bbb rhrhhkddh bk

*
+*
*
*
*
* Vel Tota
+*
w*
*
*

Warning - The energy loss was greater than 1.0 ft
current and previous cross section.
additional cross sections.

1 (ft/s)
Dpth (ft)

. (Et)

(ft/ft)

*

L S S S S

(cfs) *

CROSS SECTION INPUT
Description: 21

0.

R

Station Elevatiocon Data,
Sta.

Sta.
0

Elev.
598.6

2

st

593.49 *
0.96
594.45
034441
228.00
34.36
7.60
1.50
593.78
1228.6 *

* ok o+ % ok % A %

75.86

Element

Wt. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Wetted Per. (ft)

5)

(ft)

*
*

(0.3 m

20
87

).

;31 *
4,9 %

3

.17

*

97.8 *

between the

River Station: 22

Elev.
606
603.23
601
598.76
596
593.34
591.99
5982.7
593.66
596
598

Value
.035

annel
73.42

Sta.
e T 1 |
9.92
17.99
24.71
33.5
47.11
54 .24
70.85
B2.65
95.84
119.79

Right
71.06

Riv Sta: 22

Conv. (cfs)

each: 1

num = 46
Elev. Sta.
598.2 3.17

Elev.
805.21
603
600.25
598
595.86
593
592
592.81
594
596.089
598.63

* Left OB *

2

* % ok o % o o %

0.

75.
25

04

24,
8.

1
24

* 1102.2 *

(0.3 m

).

Sta.

3

10.

18
26

37.
50.
54.
72.

87
103
121

.98
38
.79
.36
46
04
38
08
.93
.31
.56

Coeff Contr.

.1
Profile # 1
Channel *
035 * 0.035 =+
B6 * 73.42 *
26 * 1:58 =
.54 * 10.14 =*
08 * 2.14 *
10 * 6.42 *
.05 * 0.74 *
23 * 2.14 *
54.6 *

between the

River Station: 21

Elev.
598.1

Sta.
3.66

Elev.
598

Sta.

4.4

11.22 +
129.8 *

Elev.
605
602.84
600
597.42
595
592.46
592
592.88
594.8%6
597
598.81

Expan.

This may indicate the need for

Right OB
0.035

1L
3
13
8.
4.
0.
8.

06
17
32
14
20
39
17

71.8

Elev.
597.86

This may indicate the need for

b
*
*
*
*
*
*
*
*
*
*



8.867 597 12.26 596.28 13. 72 596 15.63 595.64 18.96 595

21.08 594.64 24.67 594 25.84 583.8 30.26 593 32.6 592.63
36.84 592 40.77 591.48 44.46 591 44 .47 581 51.93 590
53.39 589.82 59.55 589 59.63 588,99 60.14 588,96 60.43 588B.97
60.83 589 70.35 589.53 73.89 589.83 76.12 580 81.49 590.37
89.78 591 93.36 591.47 96.95 592 97.51 5%92.08 102.3 592.79
103.65 593 109.11 593.88 109.88 594 110.67 594,13 115.05 594.88
115.83 585 116.43 595.11 121.57 596 122.43 596.15 127.27 597

130.82 597.57

Manning's n Values, num = 3

Sta. Value Sta. Value Sta. Value
0 .035 70.35 .035 73.89 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
70.35 73.89 26.05 52.05 80.03 oni .3
CROSS SECTION OUTPUT Reach: 1 Riv Sta: 21 Profile # 1
*-Jr**'k‘k*****************'}r***********-}:*************************************'}r***********
* W.S. Elev (ft) * 580.50 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 1.08 * Wt. n-vVal. * 0.035 * 0.035 = 0.035 *
* E.G. Elev (ft} * 5981.58 * Reach Len. (ft) * 26.05 * 52.05 + 80.03 *
* E.G. Slope (ft/ft)* 0.041675 * Flow Area (sg ft) * 22.26 * 2.91 + 3.13 *
* Q Total (cfs) * 228.00 * Flow (cfs) ¥ 192.86 * 22.09 * 13.05 *
* Top Width (ft) * 35.05 * Top Width (ft) * 22.17 * 3.54 * 9.34 *
* Vel Total (ft/s} * 8.06 * Avg. Vel. (ft/s) ~* B.66 * 7.58 # 4.17 *
* Max Chl Dpth (ft) = 1.54 * Hydr. Depth (ft) =+ 1.00 * 0.82 * 0.33 *
* Crit W.S. (ft) & 590.85 * Wetted Per. (ft) + 22.28 * 355 * 9.36 *
* Conv. Total {(cfs) * 1116.9 * Conv. {cfs) * 944 .7 * 108.2 * 63.9 *
'A—**-ir*****i—**************-ﬂ-*****************i—****-ﬂ-*************************************

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate the need for
additional cross sections.

CROSS SECTION INPUT Reach: 1 River Station: 20
Description: 20

Station Elevation Data, num = 48

Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.
0 594.57 1.32 594.32 3.01 594 4.18 593.79 8.16 593
8.270001 592.98 13.47 592 14.43 591.83 18.71 591 22.91 590.17
23.73 590 25.97 589.56 28.78 589 33.13 588.39 36.59 588
41.58 587.45 45.5 587 51.12 586.43 54.72 586.16 57.57 586
58.1 585.98 58.86 586 60.28 586.04 67.23 586.71 69.52 586.93
69.86 5B86.56 70.24 587 77.17 587.67 80.33 588 82.7 588.38
86.59 589 88.41 589.31 92.39 590 94.34 590.36 97.53 591
98.58 591.28 101.14 592 101.64 592.14 104.43 593 106.65 ©593.64
107.8 594 110.09 594.67 111.17 595 112.33 595.35 114.55 596
117.25 596.76 118B.05 597 119.3 597.35
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 60.28 .035 67.23 .035

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
60.28 67.23 37.88 47.76 59.41 .1 3






W.S5. Elev (ft) 585.22 Element

* * ® * Left OB * Channel * Right OB *
* Vel Head (ft) * 1.07 * Wt. n-Val. * 0.035 +* 0.035 * 0.035 *
* E.G. Elev (ft) i 586.29 * Reach Len. (ft) * 68.27 * 54.00 * 48.11 ~*
* E.G. Slope (ft/ft)* 0.044978 * Flow Area (sq ft) * 21.83 * 1.30 + 4.97 *
* Q Total (cfs) * 228.00 * Flow ({(cfs) ¥ 187.15 * 11.44 # 29.41 +
* Top Width (ft) * 34.04 * Top Width (ft) * 23.42 * 1.33 = 9.28 *
* Vel Total (ft/s} * 8.11 * Avg. Vel. (ft/s) ~* B.57 * 8.83 = 5,8L *
* Max Chl Dpth (ft)} * 1.23 * Hydr. Depth (ft) ~* 0.93 + 0.97 = 0.54 *
* Crit W.S. (ft) * 585.55 * Wetted Per. (ft) * 23.50 * 1.33 * 9.34 *
* Conv. Total (cfs) * 1075.1 * Conv. (cfs) * 882.5 * 53 .9 =+ 138.7 *
******************'ﬁr*'ﬁ'*********1\-**************************************************‘k***

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This
may indicate the need for additional cross sections.

Warning - The conveyance ratio (upstream conveyance divided by
downstream conveyance) is less than 0.7 or greater than 1.4. This
may indicate the need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate the need for
additional cross sections.

CROSS SECTION INPUT Reach: 1 River Station: 18
Descripticen: 18

Station Elevation Data, num = 66

Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.
0 b582.46 2.89 592.01 2.95 592 3.01 591.99 9..11 591
11 590.68 14.19 590 16.85 589.37 18.4 589 21.59 58B.25
22.61 588 23.76 587.72 26.72 587 28.14 5B86.68 29.37 5B6.45
31.92 586 34.6 585.51 37.52 585 41.13 584.35 43,16 584
46.86 583.35 48.86 583 51.28 582.58 52,3 582.4 53.51 58B2.23

53.9 582.17 54.74 5B82.16 55.44 582.08 56.85 582.16 59.91 5B2.42
61.55 582.34 62.85 582.29 63.5 582,26 63.75 582.26 64.07 5B2.26
64.55 5B2.26 65.11 5B2.26 65.7 582.27 66.3 5B2.28 68.26 582.37

70.27 5B2.45 81.09 5B82.88 83.68 583 B3.B7 583.03 86.73 584
88.88 5B84.81 89.38 585 90.09 585.27 91.69 585.89 92.01 586
94.32 ©586.88 94.69 587 94.9 587.07 97.63 588 100.38 5886.89
100.73 589 101.93 589.39 103.81 590 105.41 590.5 107.11 591
108.84 591.48 110.68 592 113.04 592.48 114.26 592.73 115.33 593
116.65 593.32
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 59.91 .035 61.55 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
59,091 61.55 58.45 65.3 72.32 .1 .3
CROSS SECTION OUTPUT Reach: 1 Riv Sta: 18 Profile # 1
*-k*-k-k-ir***************************************************i—**********************‘k****
* W.5. Elev {ft) ¥ 583.53 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.68 * Wt. n-Val. * 0.035 * 0.035 + 0.035 *
* E.G. Elev (ft) * 584.21 * Reach Len. (ft) #* 58.45 + 65.30 * 72.32 *
* E.G. Slope (ft/ft)* 0.026043 * Flow Area (sq ft)} * 13.60 * 1.89 * 21.97 *
* O Total (cfs) L 247.00 * Flow (cfs) * 90.43 * 14,23 * 142.34 *
* Top Width (ft) N 39.53 * Top Width (ft) * 14.09 * 1.64 * 23.80 *
* Vel Total (ft/s) * 6.59 * Avg. Vel. (ft/s) * 6.65 * 7.53 * 6.48 *












895.72 584.51 97.85 585 100.05 5B5.51
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 54.66 .035 59 . 035
Bank Sta: Left Right Lengths: Left Channel
54.66 59 38.3 25.18
CRCSS SECTION OUTPUT Reach: 1 Riv Sta:

102.18 586 102.29 586.02

Right Coeff Contr. Expan.

23.92 v 3
14 Profile # 1

-k*-k******-)f-k****'Jr'k***‘k*************************'k*-i--k-k*****'k****************************

* W.8. Elev (ft) * 570.88 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 2.83 * Wt. n-Val. * 0.035 * 0.035 * ¥
* E.G. Elev (ft} * 573.71 * Reach Len. (ft) * 38.30 * 25.18 * 23.92 +*
* E.G. Slope (ft/ft)* 0.17368B0 * Flow Area (sq ft) * 17.49 * 1.06 * %
* Q Total (cfs) # 247.00 * Flow {(cfs) * 238.82 * 8.18 * *
* Top Width (ft) o 29.39 * Top Width (ft) * 25.77 * 3.e2 * *
* Vel Total (ft/s) * 13.31 * Avg. Vel. (ft/s) ~* 13.65 * 7.73 * *
* Max Chl Dpth (ft) * 0.90 * Hydr. Depth (ft) * 0.68 * 0.29 * *
* Crit W.S. (ft) * 571.56 * Wetted Per. (ft) * 25.81 * 3.67 * *
* Conv. Total (cfs) * 592.7 * Conv. (cfs) * 573.0 * 19.6 * ¥
********************'k'k*****************************-!r*********************************

Warning - The

velocity head has changed by more than 0.5 ft

(0.15 m). This

may indicate the need for additional cross sections.

Warning - The

conveyance ratio (upstream conveyance divided by
downstream conveyance) is less than 0.7 or greater than 1.4.

This

may indicate the need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft

(0.

current and previous cross section.

additional cross sections.

3 m). between the
This may indicate the need for

CROSS SECTION INPUT Reach: 1 River Station: 13
Description: 13
Station Elevation Data, num = 45
Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.
0 573.47 .95 573.27 2.18 573 5.89 572.22 6.9 572
9.98 571.33 11.57 571 13.31 570.6 15.93 570 17.51 569.79
23.15 569 25.31 568.55 27.21 568B.26 29.47 568 29.9 567.93
31.38 567.96 31.7 568 33.96 568.18 35.21 568.37 37.81 568.68
39.41 569 41.06 569.24 44.01 570 45.47 570.59 46.5 571
47.75 571.5 48.97 B2 51.21 572.89 51.47 513 51.61 573.06
53.94 574 54.51 S574..23 56.39 575 58.32 575.76 58.9 576
59.45 576.23 61.38 577 63 577.65 63.87 578 64.39 578.18
66.46 579 69.82 579.95 69.959 580 70.04 580.01 71.31 580.39
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 37.81 .035 39.41 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
37.81 39.41 21.93 20.74 25.22 .1 )
CROSS SECTION OUTPUT Reach: 1 Riv Sta: 13 Profile # 1

tE RS SR SRR SRS AR SRR RS SRR R RS R EREREESESEEESE RS R R R R R R R N T N S Y SN FY TR M S MU N DS oy

* W.S. Elev (ft) .4 569.92 * Element

*

Left OB * Channel * Right OB *



E.G.

2 F F F X F F * *

Warning - The velocity head has changed by more than 0.5 ft

5

Vel Head (ft)
E.G. Elev (ft)
lope (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Crit W.S. (ft)

Conv.
LEE S S SRR R R SRS R R R REEEREEEREEEEEEEEEEEE R R R I I I T O TR I IRt Pt S - St Tt At L ST SR S N T DT B S

Total (cfs)

0.

® & o * o o o+ *

*

1.06
570.97
029483
247.00

27.15

B8.09

1.99
570.21
1438.5

* % F * o+ o+ * %

*

Wt. n-Val.
Reach Len. {ft)

Flow Area (sg ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (£ft)
Wetted Per. (ft)
Conv. (cfs)

2

ok % o o+ % o+ %

0.035

21

26.
23.

21
8

1.

21

*
w33
60 *
T2 =
2T %
.41 0+
25 *
46 *

* 1302.9 *

(0.15 m).

0.035
20.74
1.73
13.06
1.60
oD
1.08
1.63
76.1

may indicate the need for additional cross sections.

Warning - The conveyance ratio
downstream conveyance)
may indicate the need for additional cross sections.
Warning - The energy loss was greater than 1.0 £t

CROSS SECTION INPUT R
Description: 12
Station Elevation Data,
Sta. Elev. Sta.
0 569.85 3.65
11.75 568.52 16.2
19.1 566.44 19.69
21.65 565 22.25
25.24 566.98 26.8
29.87 570 31.7
34.51 572 36.78
42.05 574.76 42.72
48.19 577 48.77
Manning's n Values, num
Sta. Value Sta.
0 .035 24.39
Bank Sta: Left Right

24.38 24.9

each:

num =

=3

{upstream conveyance divided by

1

42
Elev.
569.53
568.04
566
565.29
567.98
570.98
572.82
575
577.22

Value
.035

Lengths:

CROSS SECTION QUTPUT Reach:
B R R B 0 0 RO RO I O T P DR [ Y DO P e BN e e M A e
* W.S5. Elev (ft)
* Vel Head (ft)
E.G. Elev (ft)

E.G. Slope

Q Total (cfs)
Top Width (ft)

Max Chl Dpth (ft)
Crit W.s. (ft)

Conv.

Warning - The velocity head has changed by more than 0.5 ft

*
*
*
*
* Vel Total (ft/s)
*
*
*
*

Total (cfs)

khkhkhkhkdhrhkrrhkh bk dhhhbdrrddrhkdrhhbrhdhddrbdddbdddbdrrhhhbhrrhrrbhdhhdbrbhd kbbb hkhrddbrrhdrrhbrrrdrhdtrr

*
*
*

*

LR

*

568.61
l.61
570.22

(ft/ft)* 0.036813

247.00
16.80
10.02

3.62

569.13

1287.3

*

* % % % o ¥ ok

*

is less than 0.7 or greater than 1.4.

Sta.

16
20.
23.
28
3.
37.

.29
«57

78
77

.38

74
26

43.1

Sta.

24

.9

7.78

Element
Wt. n-Val.
Reach Len. ({(ft)

Flow Area

(0.3 m).
current and previous cross section.
additional cross sections.

between the
This may indicate the need for

River Station: 12

Elev.
569.29
568
565.27
566
569
571
573
575.14

Value
.035

Left Channel

31.35

Riv Sta:

(sq ft)

Flow (cfs)

Top Width
Avg. Vel.

Hydr.

Conv.

(ft)
(ft/s)

Depth (ft)
Wetted Per. (£t}
(cfs)

Sta.
8.67
16.64
21.57
24.39
28.4
3175
39.68
45.47

Right
65.69

12

Elev.
562
567.95
565
566.41
562.01
571
573.88
576

Coeff

Profile # 1

* Left OB *

2

R T

a.

7.
20.
16.
13.
10.

1.
14.

035 +
78 *
26
71 *
41 *
34 *
56 *
65 *

* 1129.5 *

{0.15 m).

Sta.
10.8
18.25
21.61
24.9
28.97
31.9
40.01
46.54

Contr.
-

Channel
0.035
31.35

1.04
11.96
0.51
11.55
2.03
0.61
62.3

*
*
*
*
*
*
*
*

*

*

* % A X % & 4 A*

*

0.035

25.
2
10.
4
4.
0.
4

22

.21

22

.28

62
52

. 30

59.5

This

Elev.
568.63
567
564.99
566.75
569.41
571.06
574
576.39

Expan.
.3

Right

This

0B

0.035

65.
2

18.
2.
€.
0.
3

69

.66

33
88
B9
93
42

955

This

*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*



may indicate the need for additional cross sections.

CROSS SECTION INPUT Reach: 1
Description: 11
Station Elevation Data, num = 60
Sta. Elev. Sta. Elev.
0 571.32 .19 571.28
10.69 569.72 11.61 569.66
16.1 569 17.07 568.82
22.06 568 25.09 567.5
31.98 566.42 35.58 566.01
39.25 564.07 35.3%8 564
41.09 562.99 41.27 562.5%6
43.03 564 44.16 564.89
52.46 571.61 56.58 5775
59.01 577 59.44 577.35
65.86 579.73 67.24 580
77.05 582 77.85 582.13
Manning's n Values, num = 3
Sta. Value Sta. Value
0 .035 40.6 .035
Bank Sta: Left Right Lengths

40.6 41.09

CROSS SECTION QUTPUT Reach: 1
R R A ERE RS EEE SRS R A SRR SRS R E SR ER SRR R R R R R R R R R T R 3 0 I Y N Y SJEN NN PN NN PN DY S WY SN S SR S R S A
W.S5. Elev (ft)
Vel Head (ft)

E.G. Elev (ft)

*
*

*
*
*
*
*
*
*
*
*

Warning - The velocity head has changed by more than 0.5 ft

Warning - The energy loss was greater than 1.0 ft
current and previous cross section.

CROSS SECTION INPUT

E.G. Slope (ft/ft)

Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (it}
Crit W.s. (ft}
Conv.

Total {cfs)

*

0.

* ok ok F F ok X F

*

566.46 *
2.52
568.98
0459556
247,00
14.39
11.76
3.50
567.32
1109.6 *

L . S I

River Station: 11

Sta. Elev. Sta.
1.55 571 3.71
12.6 569.58 13.7
18.31 568.63 20.12
28.06 567 29.52
35.65 566 37.04
39.96 563.7 40.6
41.65 562.99 41.73
44.28 565 48.9
57.08 575.41 57.8
60.24 578 61.11
70.54 580.68 72.18
78.82 582,25 79.5
Sta. Value
41.09 .035
: Left Channel Right
82.54 38.42 106.22
Riv Sta: 11
Element * Le
Wt. n-val. *
Reach Len. (ft) *
Flow Area (sg ft) *
Flow (cfs) *
Top Width (£ft) *
Avg. Vel. (ft/s) *
Hydr. Depth (ft) *
Wetted Per. (ft) *
Conv. (cfs) *

Elev.
570.63
569.44

568.3
566.76
565.38
563.29

563
568.76
576
578.4
581
582.32

Sta.

L5.
20.
30,
37 .
41.
42
50.
58.

75.
BO.

.33

27
55
31
78
09

.79

52
49

.26

76
14

Coeff Contr.

Profile # 1

ft OB *
0.035
82.54
9.51
88.98
B.92
9.36
1.07
9.65
399,77 *

N S SR S S I

.1

Channel
0.035

38.
1.
30.
0.
19.
3
0

42
63
92
49
02

s 32

57

138.9

(0.15 m).

may indicate the need for additional cross sections.

additional cross sections.

Description: 10

Station Elevation Data,
Sta.

Elev.
573.72
573.36
572.75
54285
572.62

Reach: 1
num = 219
Sta. Elev. Sta.
.45 573.65 .8
2.8B5 573.25 4.01
6.11 572.73 6.42
6.62 572,64 6.65
6.76 b72.62 6.8

El

573.
573.

572

572.
572.

(0.3 m).

between the

*

A S S S S S Y

*

Elev.
570
569.17
568.2
566.66
565
563
563.79
570
576.56
579
581.73
582.4

Expan.
w3

Right

OB

0.035

106.
9.
127.
4
12.
1,

6

22
87
10

.99

87
98

2.

570.9

This

dhhkhkhkhkhkdkhhkhhhkhhdhhddhbd kb b hdFrhdrddrdhdrdd b hdh bbb d kb d b dhhkbdhdhddhbhrhdrhkrrhdkhdhd sk dkhdd

This may indicate the need for

River Station: 10

ev.
59
06
.68
64
61

Sta.
+55
.21
.48
.68
.82

ay O Oy > 2

Elev.
573.47
573.03
572.67
572.63
572.61

Sta.

oo

.85
.41
.53
.71
. B4

Elev.
573.42
573
572.66
572.63
572.6

*
*
*
*
*
*
*
*
*
*
*



6.86 572.6 6.88
6.97 572.58 7
7.12 572.55 7.15
7.27 572.52 7.29
7.73 572.42 7.85
8.26 572, 3 8.3
B.62 572.23 8.89
9.11 572.129.270001
9.47 572.04 9.65
9.84 571.97 10.02
10.4 571.85 10.42
10.81 571.76 10.95
12.05 571.51 12.12
12.55 571.4 12.65
13.01 571.3 13.15
13.55 571.17 13.74
14.23 571.01 14.23
14.66 570.91 14.79
19.42 569.79 19.46
19.67 569.74 18.73
20.01 569.67 20.08
20.45 569.58 20.56
21.85 569.26 22.19
23.11 568.98 23.49
24.46 568.67 24.6
25.43 568.45 25.68
27.13 568.07 27.15
28.8 567.68 29.21
29.92 567.42 30.08
30.75 567.23 30.98
31.7 567 31.98
35.69 b564.81 44.04
47.89 562.13 48.27
53.15 564 53.98
59.38 566.46 60.83
66.4 5689 67.68
74.65 572 77.13
82.38 574 83.11
93.31 576.06 94.84
Manning's n Values, num
Sta. Value Sta.
0 .035 50.81
Bank Sta: Left Right

50.81

51.36

572.6
572.57
572.54
572.51
572.39

572.3
572.17
572.09
572.01
571.93
571.84
571.73
571.49
571.38
571.27
571.13
571.01
570.87
569.78
569.72
569.65
569,55
569.19
568.89
568.64

568.4
568.06
567.59
567.39
567.17
566.92

564
562.08
564,34

567
569.43
572.92
574.14
576.31

= 3
Value
.035

20.
20
22.
23
24.
25.
27.
29.
30.
31
35
44,
48
55
62.
70.
77.
87.
96.

16

. 68

61

.81

84
99
42
44
24

.05
.33

64

.58
.45

04
11
46
95
03

Sta.

51.

36

572.59
572.57
572.54
572.43
572.33
572.24
572.16
572.08
572.01
571.93
571.81
571,71
571.47
571.36
571.25
571.12
571
570
569.77
5689.71
569.64
569.52
569.09
568.82
568.59
568.33
568
567.54
567.35
567.16
566
563.67
562.2
565
567.44
570.31
573
575
576.47

Value
.035

Lengths: Left Channel
17.57

CROSS SECTION OUTPUT Reach: 1
e a R T R RS RS SRR AR R SRS R R R R R R EE SRS EEE R RS R ERREEREREEEE S EREE R R R R I T S T A I a0 I T S S T
W.S. Elev (ft)
Vel Head (ft)
E.G. Elev (ft)

*®

* % ok ok 3k ¥ ¥

E.G. Slope

Q Total

(cfs)

Top Width (ft)
Vel Total (ft/s)

Max Chl Dpth (ft)

(ft/ft)

*

* ok ok ok * * o+

0.

565.47 *
1.05
566.52
020476
247.00
19.50
B.06
3.38

A F o+ ¥ o+ o+ *

30.54

Ri
47

Riv Sta:

Element

Wt. n-Val.

Reach Len. (ft)
Flow Area (sqg ft)
Flow (cfs}

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

*

+ o * o+ o+ *

6.93
7.06

ght
.29

10

572.59
572.56
572.53
572.43
572.32
572.24
572.16
572.05
572
571.89
571.8
571.67
571.46
571.34
571.22
571.07
570.97
569.81
569.76
569.7
569.62
569.49
569
568.8
568.55
568.19
567.72
567.49
567.3
567.1
565.66
563
563
565.63
568
571
573.29
575.49
576.81

Coeff

Profile # 1

Left OB *

197.69

C.
17
23

13
8

1.

035
.57
.48

.64
.42
72

L I T

6.95

Contr.
il

Channel
0.035
30.54

1.30
13.36
0.55
10.2¢9
2.36

E3

+ %k ok % ok 4

572.58
572.56
572.52
572.42
572.31
572.23
572.12
572.05
571.97
571.88
571.77
571.52
571.42
571.31
571.18
571.07
570.94
569.79
569.75
569.68
568.6
569.46
568.98
568.73
568.5
568.13
567.7
567.4¢6
567.28
567.03
565
562.19
563.21
566
568.4
571.74
573.66
576

Expan.

Right

OB

0.035

47.
-
35.
S
6.
1

29
86
85
31
14

.10

* ok ok F F k£



* Crit W.S. (ft)

* Conv.

Warning

Warning

Warning

Warning

Total

*

(cfs) *

565.65 * Wetted Per. (ft)
(cfs)

1726.1 * Conv.

*
*

14.40 =

1381.5 +

**-k*-ir*****************************************'Jr****i********'ﬂr*********i—**************

0.59 *
93.4 *

- The energy equation could not be balanced within the specified
The program selected the water surface that

The energy loss was greater than 1.0 ft

number of iterations.

had the least amount of error between computed and assumed

values,
- The velocity head has changed by more than 0.5 ft (0.15 m) .
may indicate the need for additienal cross sections.
The conveyance ratio (upstream conveyance divided by
downstream conveyance) is less than 0.7 or greater than 1.4. This
may indicate the need for additional cross sections.

(0.3 m).

current and previous cross section.

additional cross sections.

CROSS SECTION INPUT
Description: 9

Station Elevation Data,

Sta.
0
1.42
2.4
.56
i)
.01
.38
. 81
.96
11.69
17,
15.16
l6.68
17.009
17.26
17.37
17.57
17.74
18.12
1855
19,34
20.24
21.06
24 .42
31.5
37.66
43.47
45
45,42
45.9
48.75
48.92
49.03
49.15
49.33

O oo -~Jdo W

Elev.
569.25
569.03
568.88
568,69
568.49
568.27
568.03
567.83
567.56
567.24
566.85
566.58
566.29
566.21
566.18
566.16
566.12
566.009
566.02
565.95

565.8
565.62
565.45
564.69

562

563.68
563.88
564.12
565.45
565.51
565.54
565.57
565.62

Reach: 1

num = 268
Sta. Elev.
.22 569,22
1.62 569
2.47 568.87
3.72 ©568.66
5.02 568.45
6.12 56B.26
7.39 568.03
B.64 567.8
10.29 567.5
12.26 567.13
13.86 566.83
15.2% 566.55
16.7% 566.27
17.13 566.2
17.28 566.18
17.38 566.16
17.59 566.12
17.8 566.08
18.21 566.01
18.69 565.92
15.52 565.76
20.42 565.58
21.2 565.43
26.17 564
31.56 561,98
40.08B 561.77
43.73 563.11
45,11 563.74
45,68 564
45.94 564.14
48.8 565.47
48.94 565.51
49,05 565.54
49.28 565.6
49.34 565.62

Sta.

=1 U N

12,
14.
15,

.82
.92
.05
.23
.48
.56
9.1

34
46
43

16.9

L.t
17.

17
31

17.4

17.
17.
18.
18.

65
85
26
84

19.7

20
21

34

48

.59
.34
27,

39

.33
40.
14,
45.
45,

71
22

71
46

.84
48.
45.
49,
49,

96
07
29
35

between the

5.77 *
251.2 *

This

This may indicate the need for

River Station: 9

Elev.
569.17
568.97

568.8
568.61
568.41
568.19

568
567.72
567.44
567.11
566.71
566.53
566.25

566.2
566.17
566.15
566.11
566.07

566
565.89
565.73
565.55

565.4

563.56
561
562

563.34

563.77

564.02

564.18

565.48

565.52

565 .55

565.61

565.62

S

D~ 0 =

A
12,

14

15,

17

17,
17.
17.
17.

18

1.8
20.
21.

2
34

43.
44,

45

45,
46.
48.
48.
49.
49.
49.

ta.
.B4
.03
.25
.53
.89
.92
.31
01
95
.58
57
.97
21
33
42
67
87
.31
19
88
75
57
8.9
D2
38
61
.25
79
02
88
98
039
31

Elev.
569.13
568.97
568.78
568.58
568.36
568.12
567.93
567.68
567.36

567
566.69

566.5
566.24
566.19
566.17
566.15
566.11
566.07
565.99
565.86
565.69
565.52
565.35

563
560.95
562.96
563.51

563.8
564.06
564.25
565.49
565.53
565.56
565.61
565.63

Sta.

Yo, we

17
17

44

.86
.16
a1
.68
.94
.98
.56
11.
.97
15.
16.

22

02
57

.04
.23
17.
17.
17.
17.
18.
19.
20.
20.
23.
31.
A7
43.
.84
45.
45,
47.

35
51
12
92
43
17

91
24
39
46
47

34
85
78

48.9

49,
49,
49,

49
11
32
37

Elev.
569.08
568B.96
568.76
568.53
568.33
568.11
567.92
567.63
567.32

567
566.61
566.31
566.22
566.19
566.17
566.14

566.1
566.06
565.97
565.83
565.65
565.49

565
562.04
560.96

563
563.62
563.84
564.09

565

565.5
565.53
565.56
565.61
565.63






8.15 565.086 8.18
8.25 565.04 8.26
B.46 565 8.56
12.21 563.2 12.53
14.68 562 15.15
18.79 560 21.53
22.15 559,02 25.96
J2.48 560.66 32.88
35.29 563 35.37
36.5 564 36.52
36.56 564.08 36.57
36.6 564.16 36.6
38.19 565.35 38.2
38.28 565.41 38.58
38.83 565.79 39.05
40.24 566.76 40.57
43.37 569 43,43
43.82 569.34 43.87
44.01 569.5 44.03
44.78 570 45.62
46.04 571 46.59
48,74 573.08 49.09
53.15 575.77 53.26
53.71 576.03 53.75
55.73 577 56.17
58.17 578.24 58.7
63.48 580.86 63.81
68.33 583 68.58
71.12 584.24 71.77
73.02 585.11 73.06
73.18 585.2 73.22
73.45 5B5.33 73.53
74.02 585.6 74.21
75.05 586.07 75.07
75.58 586.31 75.99
77 586.93 77.02
77.55 587.17 77.75

78.23 587.47
Manning's n Values, num
Sta. Value Sta.
0 .035 38.16

Bank Sta: Left Right
39.16 38.99

CROSS SECTION OUTPUT Reach:

*
*

W.S.

Vel Head

Elev {ft)

(ft)

E.G. Elev (ft)

E.G. Slope
Q Total
Top Width
Vel Total
Max Chl Dpth

(cfs)
(ft)
(ft/s)
(ft)

(ft/ft)

*

0.

565.05 8.2 565.05 8.22 565.04 8.23 565.04
565.048.270001 565.03 8.28 565.03 8.29 565.03
564.95 10.54 564 10.8 563.88 11.78 563.4
563.04 12.61 563 14,56 562.06 14.62 562.03
561.48 16.73 561 17.66 560.55 18.04 560.36
559.15 21.96 559.02 21.99 559.02 22.04 559.02
559.08 26.45 559.12 31.68 560 32.18 560.41
561 33.43 561.45 34.08 562 34.58 562.41
563.07 35.44 563.13 36.15 563.71 36.45 563.96
564.02 36.53 564.03 36.54 564.05 36.55 564.07
564.1 36.58 564.11 36.58 564.13 36.59 564.14
564.17 36.61 564.2 37795 565 38.18 565.35
565,36 38.22 565.37 38.23 565.38 38.24 565.39
565.62 38.65 565.67 38.69 565.7 38.74 565.72
565.92 39.11 565.97 39.16 566 39.99 566.59
567 40.865 567.05 41.98 568 42.16 568.14
569.04 43.62 569.19 43.7 569.214 43.76 569.3
569.38 43.91 569.42 43.95 569.45 43.98 569.48
569.53 44,05 569.55 44.06 569.57 44,07 569.58
570.69 45.65 570.72 45,72 570.76 45.85 570.86
571.43 47.32 572 48,37 572.8 48.64 573
573.34 50.01 574 50.35 574.23 51.43 575
575.82 53.38 575.88 53.51 575,94 53.64 576
576.05 54.44 576.38 54.88 576.59 55.17 576.73
577.22 56.86 577.57 57.12 577.7 57.7 578
578.52 59.63 579 59.95 579.17 61.55 580
581 65.98 581.96 66.07 582 67.18 582.49
583.11 69.03 583.31 70.09 583.78 70.58 584
584.53 72.47 58B4.84 72.61 5B4.91 12.82 585
585.14 73.09 585.15 73.11 5B5.16 73.15 585.18
585.22 73.27 585.24 73.32 5B5.27 43..:38 585.3
585.37 73.62 5B85.41 73.73 585.47 73.86 585.53
585.69 74.46 585.8 74.7% 585.85 74.9 586
586.08 75.27 586.17 75.32 586.19 75.5 586.27
586.49 76.64 586.77 76.71 586.8 76.76 586.83
586.94 77.16 587 77.28 587.05 77.51 587.15
587.26 77.82 587.29 78 587.37 78.1 587.41
=3
Value Sta. Value
.035 39.99 .035
Lengths: Left Channel Right Coeff Contr. Expan.
22.63 22.38 42.06 i3
1 Riv Sta: Profile # 1
********************************'ﬁ’*************************************************1\-**
563.05 * Element * Left OB * Channel * Right OB
0.24 * Wt. n-Val. * 0.035 * *
563.29 * Reach Len. (ft) * 22.63 * 22.38 * 42.06
002534 * Flow Area (sqg ft) * 62.50 * *
247.00 * Flow (cfs) * 247.00 * *
22.82 * Top Width (ft) x 22.82 * ¥
3.95 * Avg. Vel. (ft/s) ~+ 385 * ®
4.03 * Hydr. Depth (ft) * 2.74 * *
* Wetted Per. (ft) * 24,85 * *

+ % 4 % o+ * 4

Crit W.S.

(£t)

* % ok F ¥+ * * %

*
*
*
*
*
*
*
+*
*






64.72 572.01 64.73 572.02 65.33 5725 65.95 573 66.29 573.25

67.32 574 67.5 574.14 67.8 574.38 67.97 574.52 68.08 574.61
68.16 574.67 68.22 574.71 68.26 574.75 6B8.29 574.78 68.32 574.8
68.35 574.82 68.37 574.83 68.38 574.84 68.4 574.85 68.61 575
69.26 575.19 69.54 575.28 69.69 575.32 68.8B9 575.38 70.19 575.47
70.66 575.6 71.48 575.84 72.05 576 73.86 576.58 75.37 577
78.53 577.95 78.69 578 80.83 578.64 82.01 579 83 579.3

83.56 579.47 B83:9 579:57 84.13 579.64 84.29 579.69 B4.42 579.72
84.52 579.75 84.6 579.78 84.67 579.8 B4.73 579.81 B4.78 579.83
84.82 579.84 84.86 579.85 84.89 579.86 84.92 579.87 84.95 579,88
84.98 579.89 B5 579.89 85.02 579.9 B5.05 579.9 85.07 579.91
85.08 579.91 85.1 579.82 85.12 579.92 85.13 579.92 85.14 579.93
85.16 579.93 85.17 579.93 85.18 579.94 85.19 579.94 B5.2 579.94
85.21 579.94 85.21 579.94 85.22 579.95 85.23 579.95 85.23 579.95
85.24 579.95 85.24 579.95 85.25 579.95 B5.25 579.95 85.26 579.95
B5.26 579.95 85.27 579.85 85.27 579.96 85.27 579.96 85.28 579.9¢6
85.28 579.96 85.29 579.96 85.29 579.96 85.29 579.96 B5.3 579.9%¢6
85.3 579.96 85.3 579.8%6 85.31 579.97 85.31 579.97 85.31 579.97
85.32 579.97 85.32 579.%7 85.32 579.97 85.33 579.97 85.33 579.98
B5.33 579.98 85.34 579.98 85.34 5795.98 85.35 579.98 B5.35 579.99
85.35 579.99 85.35 579.859 85.36 579.9% 85.36 579.99 85.36 578.9%
85..36 £579.59 85.36 579.99 85.36 579.99 85.36 579.99 B5.36 579.99
85.36 579.99 85.36 579.99 85.36 579.9% 85.36 579.99 85.36 579.89
B5.36 579.99 85.36 579.99 85.36 579.99 85.36 579.99 85.37 580
85.41 580.02 85.41 580.02 85.41 580.02 85.41 580.02 85.42 580.02
85.42 580.02 85.43 580.03 85.43 580.03 85.44 580.03 85.45 580.04
B5.45 580.04 85.46 580.04 85.47 580.05 85.49 580.06 85.51 580.06
85.53 580.07 85.56 580.09 85.6 580.11 85.67 580.14 B5.8 580.2

87.47 581 87.54 581.03 89.55 582 89.67 582.05 91.63 583
92.48 583.41 93.7 584 94.18 584.23 95.77 585 97.14 585.74
97.43 585.91 97.6 586 58.7 586.6 99.42 587 100.57 587.63
101.24 588 101.42 588.1 101.52 588.15 102.22 588.54 102.74 588.82
103.06 589 103.25 589.11 104.32 589.7 104.87 590 106.1 590.35

106.22 5%0.38 106.61 590.5

Manning's n Values, num = 3

Sta. Value Sta. Value Sta. Value
0 .035 53.44 .035 54 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
53.44 54 54.04 42.15 38.59 .1 .3
CROSS SECTION OUTPUT Reach: 1 Riv Sta: 7 Profile # 1
IR E R R SRS E S S AR AR R SRS R R R EREE R EEEREEEEEE R R R R R R R R I I I A 0V R A VY PR T A TR R S M S M T NS
* W.S. Elev (ft) Ll 562.80 * Element * Left OB * Channel * Right OB *
* Vel Head (£ft) * 0.40 * Wt. n-val. * 0.035 * 0.035 * 0.035 *
* E.G. Elev (ft) * 563.20 * Reach Len. (ft) * 54.04 * 42,15 = 38.59 *
* E.G. Slope (ft/ft)* 0.004141 * Flow Area {sg ft) * 47.50 * 0.60 * 0.31 #
* Q Total (cfs) * 247.00 * Flow (cfs) % 245,27 * 1.37 = 037 #
* Top Width (ft) % 17.67 * Top Width (ft) * 16,31 * 0.56 * 0.80 *
* Vel Total (ft/s) * 5.06 * Avg. Vel. (ft/s) * 5.12 * 2.28 * 1.16 *
* Max Chl Dpth (ft) * 4,79 * Hydr. Depth (ft) * 2.94 * 1.07 * 0.39 *
* Crit W.S. (£ft) * * Wetted Per. (ft) + 18.66 * 0.78 * 1.13 *
* Conv. Total {(cfs) * 3838.3 * Conv. (cfs) L 3811.3 * 21.3 * 5.7 *
e e e e R E R SRR XSRS R A SRS EE SRR SRR SRR SR SRR RREERE RS R EEEE S X5 RS EEEEE R R I I 3 T JE 3 T A S S T

Warning - The velocity head has changed by more than 0.5 £t (0.15 m). This



Warning - The conveyance ratio (upstream conveyance divided by
downstream conveyance) is less than 0.7 or greater than 1.4,

may indicate the need for additional cross sections.

may indicate the need for additional cross sections.

CRCSS SECTION INPUT
Description: 6

Reach: 1

Station Elevation Data,
Sta.

2
2
8

17
18

21
27

44

64

0

.67
.81
.68

9.
11.
13
14.
.15
53
19.
.22
.15
30.
34.
38.
40.
.56
53.
60.
63.
.73
66.
69.

79
83
45
65

57

94
73
16
95

32
35
34

62
56

71.9

17

87.

89

.07
80.
82.

03
73
83
48
75

90.9

93

96.
100,
105.
107.
lie6.
121,
123.
22
132
133.
135.
135.

128

46
97
13
37
46
54
11
22

83
14
47

135.5

135.

53

Elev.
578.45
578.07
578.05
577.17

577
576.69
576.45
576.27
575.89
575.67
575.51
57523
573.88
572.94

572

571
570.45
569.59

567.6

566
565.31

565
563.97
562.33

561
558.32
558.69
560.09
560.23
562.69

564
564.66
565.89
567.67
569.12
570.68
571.12

573

574
574.38

576

578

579
579.76
579.94
579.96

580

Sta.

8

17

45
54

63

66

82

100

105.

.81
2.
3.
.79
10.
12.
13.
15.
.48
18.
19.
22.
2.
3.,
36.
389.
42.
Sy
.39
60.
.41
66.
.86
69.
2.
T,
80.

71
12

36
26
67
02

76
15
61
36
12
29
04
78

B2

16

8e
77
54
46
15

83.3
88.
90.
90.
93.
97.
« 25

03
68
92
51
66

97

111.6

116

122.
123.
129.
132.
133.
135.

135

.58

04
43
16
04
91
21
48

135.5
135.

63

num = 280

Elev.
578.34
578.06
578
577.15
576.91
576.63
576.42
576.21
575.84
575.64
575.48
575
573.83
572.65
571.62
570.93
570
569.32
567.36
565.89
565.29
564.23
563.84
562.16
560.52
558
559
560.09
560.39
563
564 .54
564.67
565.94
568
569.17
570.81
571.98
573.01
574.13
574.42
576.5
578.02
579.04
579.8
579.95
579.96
580.04

Sta.
1.17
2.74
6.8
8.88
10.44
12.52
14
15.11
17.77
18.97
19.91
25.98
28.43
32.75
37.54
39.62
43.4
47,18
55.97
62.95
63.47
66.34
67.88
69.95
13.65
78.18
82.32
82.76
84.43
g88.1
90.81
90.93
93.59
98.56
100.35
106.82
111.7
116.59
122.4
126.3
129.9
132.07
134.61
135.4
135.49
135.5
135.64

El
578
578
577
577

57
576
576

57
575

57

575.
574.

573
572
571
570

569.

56
565
564
563
562

557
559
56

563
564
564

568
569
570

573
57

576
578
579

57
579
579
580

River Station:

ev.
.28
.06
45
.14
6.9
.59
.36
6.2
.79
5.6
45
17
.06
.49
.31
.78
86
569
567
5.4
.28
.13
S22
.11
560
.83
.89
0.1
561
.04
.62
.68
566
.42
2%
.98
572
S0
4.2
575
.89
.04
.45
949
.96
.97
.05

Sta.

.76
.B2
.59
.11
.87
.17

16.4

18
19

29

43

63

68

74
78
82

.04
.18
.07
26.

45

.18
33.
38.
40.
.44
50.
56.
17
63.
66.

37
07
07

58
71

52
55

.08
70.
.79
«18
.58

14

82.8

85
89

.08
.22
.86
91.
93.
99,
100.

45
63
84
44

106.9
111.7

116
122
127

133
134
135
135

135

.63
.71
.48
130.
.04
.89
.43
.49
135,
.76

12

51

6

Elev.
578.22
578.05

577.3
577.03

576.8
576.54
576.34

5

575.
575 .
3755

574
573

568
566
565
565
564

76
75
57
42

.05
.38
572.
571.
570.
569.
«23
.83
.35
.27
.01
563.

5

34
17
67
85

16
62

558.54

5
5

58
60

560.13
561.36
563.69
564.64

5

65

566.02

5

69

569.25

5
5

71
12

573.02
574.27
575.63

5

578.
579,
579,
5719
579.
580.

77
57
61
%2
96
97
12

Sta.

2.
2.
8.
8.6
11,
134
14,
16.
.29
15,
.35

18

20

08
79
01

62
17
52
78
38

66

30.7

34
40

51

63

70

82

102

52
38.

51

.43
43.

54

.58
57.
63.

14
26

57
.57
68.
.66
45
79.
.72
B2.
L24
B9,
90.
93.
95.
99,
.09

37

91
01

B7

45
88
41
58
99

107.2

112
119,

122
128
131
133
135
135

43
03

.98
.02
.09
.76
.05
45

1355

135,
135.

51
83

This

Elev.
578.15
578.05
577.27
577.03
576.72
576.49
576.29
575.94
575.71
575.54
575.138

574
573
572.05
571.06
570.58
569.82
568
566.73
565,33
565.26
564
563
561.71
559
558
560.08
560.16
562
563.82
564.65
565.85
567
569.06
570
571.06
572.15
573.51
574.33

575.9
577.52
578.96

579.7
579.63
579.96
579.97
580.17









Sta.

9'%
17.
36.
Si
55.
63.
.02
69.
70.
.38
.38

68

75
78

0
87
88
93
54
52
01

92
65

80.7

85

111

127
128
128

.29
92.
93.
95.
96.
97.
99,

101.

104.

106.

107.

108.

109.

110.

.75

113

114.

117.

118.

115.

127.

.83

.11

.13

129.

130.

130.

131.

132,

133.

133.

134.

135.

137.

138.

139.

145.

145.

63
39
54
94
66
38
67
98
75
95
73
67
54

31
43
47
43
57
66

54
31
81l
45
27
27
68
57
65
13
23
16
11
87

146.8

147.
148.
148.
152.

41
06
78
55

Elev.
577.14
576.56
575.66
573.46
571.38

570.8

569
566.38
565.39

565
562.28

560

559
556.54
555..23
555.36
555.76
556.02
556.13

556.4
556.76
557.28
557.54
55772
557.83
5857.95
558.06
558.21

558.4
558.54
558.89

5589
559.14

560.2
560.27
560.37
560.56
560.83
561.09
561.25
561.45

561.7
562.01
562.14
562.41
562.75
563.22
563.55

564
565.77
566.67
567.63
568.18
568.72
569.24
570.92

Sta.

1.4
A P

58

25.5
40.2
54.2
61.1
64.3

68
70

75

81

92
93

127

.74
.16
70.
.79
79.
.18
B8.
.74
.64

96.

96.

98.

99.
102.
105.
107,
108.
109.
109,
L3I0
111.
113
114,
117.
118
.27
127.
127.
128.
128.
129
130.
130.

97
44

34

53
95
21
75
53
46
03
35
13
69
56
83
49
63
53
58

69
88
18
85
B2
33
88

131.6

132.
133.
133.
.79
135.
.22
.38
140.
145.
146.
147,
147.
148.
148.
152.

134

137
138

53
28
98

75

46
14
16
G5
62
43
83
66

El

568

565
56

559.

558

555.

555
555
555

556.
556.
556.

55
557
557
557
557

557.

558
558
558
558

55
559

560
560
560

56
560

56
561
561
561
562
562

562.

562
563

56

56
565
566
567
568

569
570

ev.
577
576
575
573
571
570
.32
566
.26
4.8
562
55
.41
01
.25
.41
. 94
02
22
46
6.9
.35
.59
L7
.88
95
.06
.22
.42
.56
8.9
.02
560
.21
.29
.39
0.6
.92
1.1
W27
.49
.78
.01
.23
48
.72
.25
3.6
4.2
.81
.99
.87
.36
569
.27
.95

Sta.

1.
12.
32.

75
73
54

45.7

54

68
72
79
82

88
92

97
EL

102

.73
61.
64.
.97
70.
.14
76.
.89
.77
.44
.86
93.
96.
.46
.37
100.
.63

94
92

36

12

95
g2

26

105.7

107

.25
108.
109.
110.
110.
112.

47
18
07
97
17

113.7

114.
117.
118.

g1
58
86

127.6

127

128
128

132
133

152

.12
127.

93

.26
.99
130.
130.
131,
131.

04
52
07
75

.61
.28
134.
134.
135,
137.
138.
144.
145.
146.
147.
147.
148,
149,
.78

06
97
83
52
51
43
17
17
0%
76
58
77

Elev.
576.97
575.94
574.08
572.22
570.92
569.56

568
565.88
565.16

564
561.71
559.41

558

555
555.27
555.47

556

556.1
556.24
556.54
556.91
557.3¢9
557.62
557.79
557.89

558
558.11
558.26
55B8.45
558.58

558.9
559.05
560.17
560.22

560.3
560.42
560.64

561
561.16
561.33
561.54

561.8
562.01
562.25
562.54
562.81
563.33
563.63

565
565.85
567
567.91
568.47

569.1

574.7
570. 99

Sta.

9.
.89
33.
47.
.11
62.
66.
.35
70.
72.
e
79.
83.
.28

93.

94.

96.

97.

98.
100.
103.
106.
.62
108.
109.
110.
111.
112.
113.
.98
118.
119,
127.
127.
127
128.
129.
130.
.56
131.
131.
132.

15

55

69

91

107

114

130

14

08
25

08
38

47
83
35
87
62

01
35
92
51
56
71
17
11

57
23
iz
34
28
95

13
12
62
75
98
34
14
11

16
93
91

133.6

134.
135
135.
137
138.
145.

32
14
89
82
61
07

145.2

146.

49

147.2

147.
148.

91
65

152.2

152.

81

Elev,.
576.93
575.77

574
572
570.86
569.49
567.24
565.68
565.1
563.6
561
559,39
557.41
555
555.29
555.54
556.02
556.11
556.27
556.61
557

'557.45

557.67
557.8
557.88
558.01
558.16
55B.28
558.48
558.6
558.97
559.09
560.18
560.24
560.33
560.44
560.69
561.02
561.17
561.36
561.59
561.9
562.11
562.34
562.59
562.83
563.42
563.67
565.71
565.9
567.33
568
568.59
569.15
570.81
571

Sta.

Sy
l6.
35.
50.

02
99
92
19

55.4

62.
66.

66
83

69.6

70

17

92
94
97

o8
101

.53
74.

13

.74
80.
84.
.28
934

06
38

18

.86
96.
.58
.B1
.39
104.
106.

93

g1
44

107.8

108.
108.
110.

66
65
13

111.4

112,

11

114.2
117.4

118.
119.
127

127

130
130
131

133
133
134
135

138
139
145
145
146
147

14
36
64

.79
128.
128.
128,
.11
& 15
=33
i32.
.24
.64
.43
.36
136.
.05
.04
.09
.28
.63
.36
148
148.
152.
152.

04
42
32

15

43

72
43
94

Elev.
576.64
575.71

573.6
571.58
570.82
569.19

567
565.55
565.07

563
560.64
559.36

557
555.17
555.33
555.63
556.02
556.12
556.31
556.72
557.25

557.5

557.7
557.82
557.95
558.01
558.17
558.29
558.51
558.88
558.97
559,12
560.19
560.25
560.35
560.47
560.75
561.02
561.24
561.42
561.66

562
562.12
562.37
562.66

563
563.49
563.79
565.74

566
567.46
568.14
568.67

569.2
570.88
571.04



153.08 571.08 153.09
153.45 571.19 153.48
153.79 571.29 153.87
154.11 571.37 154.18
154.44 571.45 154,51
154.79 571.54 154.86
155.17 571.63 155.27
155.74 571.76 155.88
Manning's n Values, num
Sta. Value Sta.
0] .035 78.38

Bank Sta: Left Right

78.38 79.44

571,

571
571
571.
571.
571.
57k

571

=3
Val
.0

Lengths:

CROSS SECTICON CUTPUT Reach:

AR SRS R ER S EER R RRRREREREEEE SRR R R R R T 0 0 O T T CIPU N VIR ST FRRE M TN DT DR N D A N R U S S

Left OB *

5

Warning - The velcocity head has changed by more than 0.5 ft
may indicate the need for additional cross sections.

Warning - The conveyance ratic {upstream conveyance divided by

is less than 0.7 or greater than 1.4.
may indicate the need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft
current and previous cross section.
additional cross sections.

W.5.

E

lev (ft)

Vel Head (ft)
E.G. Elev (ft)

*
*
*

E.G. Slope (ft/ft)*
Q Total (cfs) ¥
Top Width (ft) *
Vel Total (ft/s) *
Max Chl Dpth (ft) *

w*

Crit W.S. (ft)
Total (cfs) *

Conv.

CROSS SECTION INPUT
Description: 3

0.

R

Station Elevation Data,
Sta.

0

30
.28
.04
.62
.93
.82
.89
«29
.64
.21
A5
el

Elev.
573.24
572.96
572.79
572.64
572.51

572.4
572.08

571.9
571.49
571.31
569.58

567
564.31

Sta.

2
3
&,
.43

8.
10.
.37

7

14

16.
21.
23.
.72
5.3
59.

41

83
96
78

91
14

62
14
11

78
82

557.26
1.34
558.60
036601
247.00
20.98
9.30
2.26
557.67
1291.1

0%
.2
31
39
47
56
65
.8

ue
35

i

*

* ok * ok o+ * *

*

downstream conveyance)

153.22
153.58
153.91
154.23
154.57
154.94

155.4

156.1

Sta.
79.44

74

Element

571.12
571.23
571.32

571.4
571.45
571.57
571.68
571.85

Value
.035

Left Channel

60.96

153

153

155

+23
153.

67

.98
154.
154,
.02

31
65

155.5

Right
49.06

Riv Sta:

Wt. n-val.
Reach Len. (ft)

Flow Area (sq ft)

Flow (cfs)
Top Width (ft)

Avg. Vel.

{ft/s)

Hydr. Depth (ft)
Wetted Per. (ft)

Conv.

each: 1

num = 166
Elev. Sta.
573 3.26
572.9 4.04
572.75 5.85
572.61 7.67
572.49 8.2
572.39 12.36
572.03 14.79
571.84 17.28
571.44 21.6
571.26 26.04
569 45.18
566.26 54.85
564 61.09

{cfs)

LA AR RS RS R RS R RS SRS RS SR EREEE RS SR SRS R R R e T 0 O R0 Y DRV SOV SN TN St R P SR M

*

* + * * *+ * * *

*

(0.3 m).

571.
571
571.
571.

13
25
34
42

571.5

571.
571.

59
71

Coeff

74.00

River Station:

Elev.
572.96
572.9
572.74
572.59
572.46
572.2
572
571.78
571.4
571
568.3
566
563.01

Sta.

B
.62
6.
8
9

4

29

41
03
46

12.8

15

29.
46.
«33

57

.02
L

88
22
69
34

61.1

Profile # 1

*
*
*
+*
*
*
*
*

*

Elev.

572.
572.

96
85

572.7

572

572

571.
.73
.36

571
571

570.
568
565.
563

.56
572.
.16

44

98

67

37

153,35

153.7
154.
154.
154,
155.
155.

06

72
09
61

Contr.
.1

Channel

60.926

(0.15 m) .

between the
This may indicate the need for

*

* ok ok % ok % F

*

571.16
571.26
571.36
571.44
571.52
571.61
539173

Expan.

Right

OB

0.035

49,
26.
247.
20.
9.
L.

21

06
57
00
9B
30
27
70

1:2 981,

This

Sta.
#32
.14
.B3

W0 oy LW

22

47

.71
1.3

15.7
19.
.34
37.
.41
.49
61.

33

93

095

13

Elev.
572.86
572.8
572.66
572.54
572.42
572.12
571.92
571.55
571.33
570
567.69
565
562.98

This

*
*
*
4
*
*
*
*
¥
*
*






26.77 568.02 26.78 568.02 27.01 568 27.41 567.97 27.44 567.97
29.02 567.86 29.07 567.86 29.13 567.886 29.18 567.85 29.24 567.85
29.3 567.84 29.36 567.84 29.43 567.83 29.51 567.83 28.6 567.82
30.09 567.78 30.2 567.77 30.33 567.76 30.45 567.74 30.85 567.71
31.16 567.69 31.41 567.66 31.83 567.63 32.16 567.6 32.54 567.57
32.97 567.52 33.3 567.489 33.87 567.42 34.14 567.4 34.91 567.31

35.12 567.29 36.16 567.17 36.28 567.16 37.58 567 38.6 566.72
43.78 566.14 44.24 566.08 44.41 566.05 44.51 566.04 44.56 566.03
44.79 566 45.5%9 565.83 46.48 565.77 51.81 565 52.36 564.66
52.37 564.65 52.39 564.63 52.43 564.6 52.56 564.51 52.81 564.33
53.3 564 53.34 563.98 54.8 563 55.81 562.33 56.31 562
57.09 561.5 57.77 561.05 57.84 561 57.89%9 560.97 58.42 560.62
58.72 560.44 58.9 560.32 58.06 560.23 58.17 560.16 59.46 560
59.86 559.83 60.03 558.75 60.61 559.5 61.43 559.12 61.71 559
63.02 558.42 63.97 558 66.05 557.09 66.25 557 68.06 556.21
68.55 556 68.72 555,93 69.8 555.46 703 55582 70.32 555.24
70.42 555.19 70.85 555 74.85 554.59 77.52 554.4 79.41 554.32
80.55 554.27 81.73 554.29 81.74 554,33 82.02 554,41 83.44 554.63
B5.17 555 86.95 555.48 87.3 555.57 87.85 555.71 88.26 555.81
B8.B81 555.95 89 556 91.87 556.8 92.61 587 94.86 557.62
96.26 558 97.93 558.45 99.97 559 100.9 559.26 101.99 559.56
102.44 559.69 102.69 559.76 103.58 560 104.4 560.27 105.06 560.49
106.01 560.81 106.598 561 108.35 561.58 109.61 562 111.87 562.75
112.63 563 113.57 563.31 115.66 564 116.22 564.2 116.77 564.39
117.22 564.54 117.48 564.63 117.69 564.7 117.82 564.74 117.86 564.75
117.88 564.76 118.6 565 120.97 565.94 121.1 566 123.02 566.78
123.57 567 125.78 567.9 126.03 568 127.51 568.6 128.5 569

128.53 569.01 128.94 569.18 129.83 569.53 130.15 569.65 130.27 569.7
130.34 569.73 130.39 569.75 130.42 569.76 130.44 569.76 130.46 569.77

131.03 570 132.7% 570.83 132.84 570.97 132.88 571 134 571.67

134.54 572 136.06 572.91
Manning's n Values, num = 3

Sta. Value Sta. Value Sta. Value
C .035 68.06 .035 68.55 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
68.06 68.55 66.59 52.88 3%9.18 .1 -3

CRCSS SECTICN QOUTPUT Reach: 1 Riv Sta: 2 Profile # 1
************‘k*****‘k******************************************************************
* W.5. Elev (ft) * 556.54 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) * 0.77 * Wt. n-Val. * 0.035 * 0.035 * 0.035 *
* E.G. Elev (ft) ¥ 557.30 * Reach Len. ({ft) * 66.59 * 52.88 * 39.18 «*
* E.G. Slope (ft/ft)* 0.015569 * Flow Area (sg ft) * 0.12 = 0.21 * 35.02 *
* Q Total (cfs) * 247.00 * Flow (cfs) * 0.18 * 0.60 * 246.22 *
* Top Width {ft) * 23.61 * Top Width (ft) * 0.75 * 0.49 * 22.37 #
* Vel Total {(ft/s) * 6.99 * Avg. vel., (ft/s) * 1.49 * 2.85 * 7.03 *
* Max Chl Dpth (ft} * 2.27 * Hydr. Depth (ft) * 0.16 * 0.43 = 1.57 *
* Crit W.s. (ft) - 556.54 * Wetted Per. (ft) * 0.81 ~ 0.53 * 22.91 *
* Conv. Total (cfs) * 1979.5 * Conv. (cfs) * 1.4 * 4.8 * 1973.3 *
R e R R L T T R

Warning - The energy equation could not be balanced within the specified
number of iterations. The program used critical depth for the water
surface and continued on with the calculations.

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This






105.5 560.9 105.7 560.96 105,83 561 107.22 561.47 108.8 562
110.9 562.7 111.79 563 114.28 563.83 114.8 564 114.88 564.03
115.26 564.16 115.88 564.36 116.59 564.59 117.14 564.78 117.34 564.84
117.42 564.86 117.44 564.87 117.83 565 119.19 565.46 119.37 565.52
119.59 565.5%9 119.87 565.68 120.24 565.8 120.75 565.96 120.88 566
122.39 566.49 123.96 567 125.08 567.36 127.05 568 129.62 568.83
129.96 568.94 130.03 568.96 130.15 569 130.17 569 130.61 569.15
130.93 569.24 131.09 569.29 131.15 569.31 131.21 569.33 131.27 569.35
131.32 569.36 133.25 570 134.3 570.52 134.31 570.52 134.31 570.53
134.32 570.54 134.33 570.55 134.35 570.56 134.36 570.57 134.39 570.59
134,41 570.61 134.44 570.62 134.51 570.67 134.68 570.77 135.1 571
135.76 571.36
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 68.65 .035 68.68 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
68.65 68.68 0 0 0 3
CROSS SECTION OUTPUT Reach: 1 Riv Sta: 1 Profile # 1
*************************************************************************************
* W.S. Elev (ft) * 554.50 * Element * Left OB * Channel * Right OB
* Vel Head (ft) * 0.25 * Wt. n-val. * 0.035 * 0.035 * 0.035
* E.G. Elev (ft) * 554.75 * Reach Len. (ft) ® * %
* E.G. Slope (ft/ft)* 0.002472 * Flow Area (sg ft) * 0.28 * 0.01 * 61.91
* Q Total (cfs) * 247.00 * Flow (cfs) * * & 247.00
* Top Width (ft) * 22.96 * Top Width (ft) * 1.12 + 0.03 * 21.80
* Vel Total (ft/s) * 3.97 * Avg. Vel. (ft/s) * 0.79 * 1.33 % 3.98
* Max Chl Dpth (ft) * 4.50 * Hydr. Depth (ft) * 0.25 * 0.50 * 2.84
* Crit W.S. (ft) % 552.95 * Wetted Per. (ft) * 1.23 * 0.03 * 23.86
* Conv. Total {cfs) * 4967.5 * Conv. (cfs) * b..5 * 0.4 * 4962.6
LE RS AR EaS RS RS SRS SR SS SRR R EEEES SRR R R R I 0 0 0 0 0 e S P S A VI P M R M BB D

LR R R R R R R o b A T - R L e R I T P PRV M e R g

SUMMARY CF MANNING'S N VALUES

EE SR EE S S SRR S EE SRR R EEEEEEEEEEEREERESESEEEEEREEEEE SRR IR R

* Reach  * River Sta. * ni * n2 * n3 *
dhkrdhdhrhhddbhdhbddddhdobhbdrdhdoddrhdddddrdbdbrdbadrd b rhbhrdkdk
* 1 G 51 * .035+% .035% .035%
% % 50 * .035* 035+ .035%
1 * 49 > .035* .035% .035%
% 1 * 48 * .035* .035* .035*
* 1 * 47 * .035+* .035+ .035%
* 1 i 46 * .035* .035% .035%
* 1 * 45 * .035% .035* .035%
* 1 ¥ 44 * .035% .035* .035%
* % 43 % .035% .035* .035%
* 1 * 42 * .035* .035* .035*
* 1 # 41 * .035* .035* .035%
* 1 * 40 ¥ .035* +035* .035%
+ 1 * 39 * . 035+ .035+* .035%
* 1 * 38 i .035% .035+ .035%
* 1 * 37 * +035% .035+ .035~%
1 * 36 * .035% .035* .035%

*
*
*
*
*
*
*
*
*
*
*



* 1 * 35 * ~035% . 035* : D35%
* ] ¥ 34 * .035* . 035~ . 035
* 1 # 33 ¥ #035% .035+ .035*
i | & 32 i .035% .035* .035%
* 1 * 31 #* .035* .035%* . 035%
* ] * 30 ® .035* .035% .035*
* 1 * 29 i .035+* .035%* .035%
* T * 28 * .035* .035* .035*
* 1 * 27 ¥ .035* .035* . 035+
* 1 ¥* 26 = w3 5% .035% .035*
# 1 * 25 * .035* .035+ .035%
® 1 ® 24 x .035*% .035% . 035>
* 1 * 23 ® .035% .035* .035%*
L * 22 * .035% .035% .035%
% ¥ 21 ® .035* .035+ .035+
* 1 ¥ 20 * .035% .035+ .035%
* 1 * 18 * .035* .035% .035*
* 3 * 18 # .035%* .035* . 035+
* ] ¥ 17 X «035% .035+ .035%
L] * 16 * .035+ .035* +035%
* 1 ¥ 15 ¥ .035* .035* .035*
* 1 * 14 L «035% . 035+ .035*
* 1 * 13 * .035~* .035=* .035*
¥ 1 * 12 * +035* .035%* .035*
1 * 11 ¥ .035% 4035 .035*
* 1 * 10 * .035* .035%* .035*
* 1 % 9 £ .035* +035* .035%
*: 1 * 8 * .035* .035%* .035%
* 1 * 7 * .035* Q35+ .035~*
* 1 ® 6 ® .035+* 3 035% .035*
i * 5 * .035* .035+ +Q35*
* 1 % 4 * .035~* .035* .035*
* 1 = 3 * .035% .035% .035%*
* 1 * 2 * .035+* .035+* .035*
* ] # 1 ¥ .035% .035* .035*
hkdkhkhhhkhhhhdkhhrhhdhddhhdbhhdrdrhdrdhddbhrrhhddbdrdhddhhhdhr

hhdkkdhdhdkdhhhhhhdhhhrnhdhdddbhhdhbdhdbhhddhddhdddd bbb rrrhhddbhhdrrhdhhhokhkrhkhdddoswdkdhh ko d & o

SUMMARY OF REACH LENGTHS

AR RS RS SR SRS EREERSEEEE SRS B R I A A ST Y R A e

* Reach * River Sta. * Left * Channel* Right *
* 1 % 51 * 54.44%* 54.29+ 71.48%*
* 1 * 50 * 100.91%* 44.89% 18.64%
| * 49 * 52, B7* 50, 3% 47.75%
* 1 * 48 * 44.61% 49.37* 55.58%*
* 1 ¥ 47 * 60.07% 74.66* 90.14*
* 1 * 46 * 69.67% 84.99* 100.32%
* 1 * 45 * 64.44% 56.53* 49.29%
* T * 44 * 46.42* 59..5% 75.87*
* 1. & 43 * 47.69* 50.67* 59.34%
* * 42 * 55.4* 51.25%* 48.21+
# g ¥ 41 # 75.1* 62.67* 50.35*
* 1 & 40 L 65.28%* 50.71* 39.75*
* 1 * 39 * 59.7% 55.05%* 54.22*
* 1 * 38 * 104.97* 101.93* 100.38*



* 1 * 37 * 50.07* 48.63* 49,95+
* 1 & 36 * 52.48* 53.895* 57.63*
¥ g = 33 E 11.16% 63.99% 117.69*
* ] * 34 * 63.14%* 50.8%* 39.46*
* 1 ® 33 G 53.13% 52.49% 51.94+
® 1 * 32 ¥ 8322 55,.1.3% 37.68*
* ] * 31 * 103.17* 89.45% 79.11*
¥ 1 * 30 x 53.56* 93.42% 133 20%
* 1 % 29 % 50.59* 55.01* 63.35*
* ] * 28 * 75.14* 54.07* 33.31~
* ] ® 27 ¥ 68.72* 67.43* 66.16*
* 3 * 26 L2 72.48% Bl.09* 89.73%*
* ] * 25 * 40.55* 51.38* 63.33*
# 1 i 24 * B6.4%* 49,50%* 15.26%
¥ 3 e 23 * Bl.4* 49.08* 21.02%
* ] * 22 # 75.86* 13.42% 71.06%
* 1 ¥ 21 i 26.05%* 52.05* 80.03~*
L) ¥ 20 x 37.8B%* 47.76* 59.41%
* 1 = 19 * 68.27* 54+ 48.11~*
* 1 * 18 % 58.45* 65.3* T2:32%
L | % 17 ® 15.53* 45.33* 16.22%
* 1 * 16 0 B6.05* 67.06* 48.8*
E % 15 L4 49,38% 52.42%* 57.08*
* 1 % 14 * 38.3% 25.18% 23.92+%
* - 13 * 21.93* 20.74% 25.22%
=1 * 12 * 7.78* 31.35* 65.69*
¥4 ® 11 N 82.54* 38.42* 106.22*
* 1 * 10 * 17.57+* 30.54+* 47.,29*
| W 9 & 16.87* 24.46% 37.78*
1 . B * 22.63* 22.38* 42.06*
* ] * 7 ¥ 54.04% 42.15~* 38.59*
* ] # 6 i 67.5B* 51.69* 35.85*
%A * 5 * 43.43% 43.43* 43.43%
* 1 * 4 * 74* 60.96%* 49.06*
* 1 * 3 i 56.7%* 51.1%* 45.63%
* 1 * 2 * 66,.59* 52.88* 39.18%
* 1 * 1 * 0* O* O'i‘

hhkhkhhrkhdhrohhhhhdbdhrdbddbhrrdrbhdradbrdbdbrhddbdr bR r AR r o rhdot

ek khkh kb hrhdhhdkrh bbb dbdhbdbradrrbhdbhdbdhhbdrhrdo bbb hbdddbd bbb b hd bbb b hd b bh kb dh kbbb hhdhhdddh

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

xR RS S SR SR EEEE SRS SRS R R R R ER SR RS

* Reach * River Sta. * Contr.* Expan. *
hhhkFhkdhkhkrhhhkhhddhhdbhrhhbhhhddddhkdhddkdkdkdddikdk
* 1 % 51 * L1 3%
L * 50 ¥ L1 3%
* 1 * 19 * L1 -3
1 * 48 * i ¥ 3%
1 * 47 * s L o 3%
1 o 46 * . L 3%
* 1 * 45 * i 1% 5 I
® 1 % 44 * 2 L . 3%
¥ ], * 43 * L1 . 3*
* 1 * 42 * L1# . 3%
L % 41 * i L i 3%



¥ s 40 * 1% 3%
* L * 39 * wd ™ A
¥ 1 * 38 * 1% 3%
* 1 * 37 * a1* . 3>
* 1 * 36 * «1% o
* 1 * 35 * L1* .
* 1 * 34 * ey 3%
* 3 * 33 * L L3+
* 1 * 32 * L L3
* 1 * 31 * L1* 3%
* 1 * 30 * o + 3*
LI * 29 * L1F e
¥ * 28 ¥ o . 3%
* 1 * 27 * w1 L
* 1 * 26 * - .3*
* 1 £ 25 * 3 1% .3*
* 1 * 24 * % 3%
* ] * 23 * . o
* 1 * 22 * §1* . 3%
* ] * 21 * s L3*
* 1 * 20 * el ¥ . 3*
* ] * 19 * o o ;3%
* 1 * 18 * wd™® L3*
* 1 * 17 * LAt .3*
* 1 * 16 * ik e b
*= 1 * 15 * s 1* + 3%
* 1 * 14 * o e 3%
£ 1 * 13 * o Rl
* 1 * 12 * LAF 3%
* 1 ¥ 11 * 1% .3*
* 1 * 10 * i o 3%
* 1 * 9 * LA* 3%
* 1 ¥ 8 * sl * + 3%
* 1 * 7 * o d* s x
* 1 ® 6 * el L3*
* ] * 5 * L1 3%
* 1 * 4 * ol » 3
* 1 * 3 * L1+ L3
* 1 * 2 * L1* .3*
e % 1 % N L 3%
ok e e e e ok e e s ok e ke o ek e e ok e o e ok e ok ke ok e e e ke ok ok ok

Profile Output Table - Standard Table 1

dedhkdhhkdhhdhhhhhhdkdhhhbkhhkhhdrhbhdhhdhddhdhdhhdddbhdbddbhhdhbddhbdhhbdrddhdhdorbhhd b r b b A rd kb hdhkdh Rk ok kdhdk hhok ok *
ook deodk ok ok kot ok ke ok ok ke ok ke ke ke ok ke e ok ok e ok e b ok ke ok ke ke

* River Sta. * Q Total *Min Ch El *W.S. Elev *Crit W.S. *E.G. Elev *E.G. Slope * Vel Chnl *Flow
Area *Top Width *Froude # Chl +

* % (cfs) * (ft) = (ft) * (£t} * (ft) * (ft/ft) * (ft/s) *

{(sq ft) * (fT) * #

hokkkkhh ok kkwokhkhokkhdkhdek ko kkdekhok ok ko dohhdoh ok h ke k ko k ko k ok h ok kk ko ke khk k sk ok hFk ke kkhkk hk ke ok khkhdkh kb ok
e e o o e e R ok ek ok ok ok ok ke e ok ke ke ok ok ke ek ok ok bk

* 51 * 104.70 * 678.18 * 679.24 * 679.24 * 679.63 * 0.018874 * 4.33 *
20.98 = 27.34 * 0.95 #*
* 50 * 104.70 * 675.35 * 675.81 * 676.12 * 676.98 * 0.132530 * 6.85 *
12.17 + 30.28 ~* 2.22 *
* 49 * 104.70 * 672.98 * 672.71 * 672.87 * 673.37 * 0.031906 * *

16.06 * 18.64 * 0.00 *



* 48
10.36 *
* 47
10.40 *
* 46
10,34 *
* 45
8.53 *
* 44
16.87 *
* 43
B.32 *
* 42
13.16 *
* 41
9.34 ~*
* 40
12.83 =
* 39
18.09 *
* 38
10.81 *
= 37
18.22 *
* 36
17.20 *
* 35
18.81 *
* 34
14.42 *
* 33
16.78 *
*® 3D
33.95 *
* 31
32.80 *
* 30
28.15 *
* 29
26.83 *
* 28
33.69 *
* 27
28.24 =
* 26
34.04 *
* 25
25,53 ¥
* 24
30.01 *
* 23

28 25 ¥
* 22
30.01 *
* 21
28.30 *
* 20

* 104
11.22 *
¥ 104
11.27 *
* 104
7.75 *
* 104
6.19 *
® 104
18.84 *
* 104
7:23 *
* 104
11.54 *
% 104
g.57 *
% 104
10.91 +
* 104
19.03 *
i 104
15.38 *
* 104
25.19 *
* 104
36.60 *
2 104
38.40 *
% 104
28.56 *
* 104
23.69 *
% 228
54.22 *
& 228
54.85 *
* 228
32.07 *
#* 228
45.92 *
* 228
42,58 *
* 228
35.85 *
* 228
41.57 *
* 228
37.56 *
* 228
41.28 *
* 228
34.44 *
* 228
34.36 *
# 228
35.05 *
A 228

.70

.70

.70

.70

.70

.70

.70

.70

.70

.10

.70

.70

.70

.70

.70

.70

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

* 667.00
1.63 *
* 664.21
1.89 *
* 660.00
1.50 =
* 658.30
0.00 *
* 656.00
0.00 =
W 654.00
0.00 *
* 650.27
0.87 =
® 646.00
l.64 *
" 645.00
0.00 =
N 642.00
1.09 =
* 643.88
0.00 =
o 635.95
0.83 =
* 633.31
1.41 =
= 631.55
1.06 *
# 628.00
1.84 *
* 627.36
0.00 =*
o 624.28
l1.48 *
& 621.14
l1.68 *
* 616.14
1.55 *
* 613.12
1.88 *
* 610.00
l.46 *
* 607.33
1.58 *
* 605.00
1.33 *
& 601.00
1.97 *
% 598.01
1.63 *
* 595.36
1.50 =*
* 592.70
1.32 *
* 589.53
1.47 *
® 586.04

669.

666.

662
657

655

651.

650.

647

644

643.

640.

636.

634.

631.

628.

627.

625.

622.

617.

613.

611.

608B.

605.

601

598.

596.

593.

590.

587.

21

23

e
.36

«83

67

41

.00

35

30

11

04

C5

80

70

36

i2

08

60

67

25

30

85

.82

92

23

49

50

21

660.

666.

662.

658.

655.

652,

650.

647,

644.

643.

640.

636.

634

631.

628.

627.

625.

622.

617.

614

611.

608.

606.

602.

595,

596.

583,

590.

587.

82

90

94

15

94

43

76

66

62

36

56

14

.23

94
98
52
35
32

97

.02

44

63

12

20

19

56

78

85

82

671

668

664

659.

656.

654.

651.

649.

645

643.

641

636.

634.

632.

629,

627.

625,

622.

618.

614.

611,

605.

606.

603.

599

597

594

591

589.

.05
.06

.09

70

43

13

40

03

.38

85

.57

56

66

30

57

96

89

86

76

81

97

38

66

06

.82

.32

.45

+58

38

.058862

.063073

.045836

.078357

.026692

.094930

.028930

.064617

.033304

.019551

.086034

. 028027

. 048784

.040107

.068239

.034591

.041922

.051807

.03895%9

.079765

.035151

.046043

.032167

.074221

.049174

.042765

.034441

.041675

.110123

12.

13

12.

12,

15
71

40

.65

.91

.01

.37
.04
.12

.78

.59

23

.12

.47

.26

.47

.34

.16

.85

.13

.42

.59

41



18.74 + 28.67 * 2.40 *

* 19 # 228.00 * 584.19 * 585.22 * 585. 55 #* 586.29 * 0.044978 * B.B3 *
28.10 = 34.04 + 108 =

= 18 # 247.00 * 582.34 * 583.53 * 583.65 * 584.21 * 0.,026043 * 7.53 *
37.47 * 38,53 & 1.24 +

* 17 * 247.00 * 579.52 * 579.38 + 579.96 * 581.31 * 0.090919 * #
22.14 ~* 27.02 * 0.00 *

* 16 # 247,00 * 576.29 * S0 * 577.72 * 579.34 * 0.133431 = 12.81 =
20.69 * 30.75 * 2.60 *

* 15 * 247.00 * 573.96 * 575.31 + 575.32 ~ 575.86 * 0.016547 * 6.63 *
41.91 =+ 37.85 * 1.01 *

* 14 * 247.00 * 570.30 * 570.88 * 571.56 * 573.71 * 0.173680 * TaT73 *
18.55 * 29.39% ~ 2.52 %

* 13 ¥ 247.00 * 568.68 * 569.92 + 570.21 * 570.97 * 0.0294B3 * 7.57 *
30.54 + 27 15 % 1.28 + ’

* 12 * 247.00 * 566.41 * 568.61 * 569.13 * 570.22 * 0.036813 * 11,55 *
24,65 * 16.80 * 1.43 +

+ 11 * 247.00 * 562.99 * 566.46 * 567.32 * 56B.98 * (0.049556 * 19.02 +
21.01 + 14.39 * l.84 =

* 10 ¥ 247.00 * 563.00 * 565.47 * 565.65 * 566.52 * 0.020476 * 10.29 *
30.64 * 19.50 + 1.18 ~*

* 9 * 247.00 * 565.00 * 563.04 * 563.87 * 565.69 * 0.072837 * *
18.88 ~* 14 455 ¥ 0.00 *

* 8 * 247.00 * 566.00 * 563.05 * i 563.29 * 0.002534 * *
62.50 * 22.82 = 0.00 *

* 7] * 247.00 * 561.45 * 562.80 = * 563.20 * 0.004141 * 2.28 *
48.81 * 17.67 * 0.39 +

* 6 ¥ 247.00 * 5559.00 * 561.76 * 561.76 * 562.80 * 0.014B56 * 8.86 *
31.02 * 15.23 * G.98 *

® 5 * 247.00 * 558.11 * 558.32 + 559.29 * 561.4% * 0.087303 * 2.65 *
17.32 * 13.91 * 1.43 =

* 4 g 247.00 * 55955 * 557.26 * 557.67 * 558.60 * 0.036601 * %
26.57 * 20.98 * 0.00 =

* 3 x 247.00 * 557.00 * 557.40 * % 557.76 * 0.006062 * Ls51 =
51.70 * 29.39 * 0.45 *

* 2 * 247.00 = 556.00 * 556.54 * 556.54 * 557.30 * 0.015569 * 2.85 *
35.36 * 23.61 * 0.77 *

* . ¥ 247.00 * 554.00 * 554.50 + 552.95 * 554.75 * 0.002472 * $1..33 %
62.20 * 22.96 * 0.33 *

***********i—******v\-******************************************************************1\'**********
e S 1


































































































































































HEC-RAS Version 1.2 April 19896
U.S. Army Corp of Engineers
Hydrolegic Engineering Center
609 Second Street, Suite D
Davis, California 95616-4687
(916) 756-1104
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R AR SRR RS SR SRR R EEEEREESERESERE R R R R i TR IRt e vt s e 0 SRt S M U N M M A S ST

PROJECT DATA

Project Title: Pre-Development Condition at Basin B
Project File : ex-b.prj

Run Date and Time: 1/28/2005 4:16:16 BM

Project in English units
LA S S SRR SRS R SRR RE SR RS R AR RS R R R REREEEEREEEEEE R R R I I T I RN A i R S P S e S S S A S
PLAN DATA

Plan Title: Imported Plan 01
Plan File : k:\landpr~1\600-08~1\hd\ex-b.p01l

Geometry Title: Imported Plan 01
Geometry File : k:\landpr~1\600-08~1\hd\ex-b.p01

Flow Title : Imported Plan 01
Flow File ¢ k:\landpr~k\600-08~1\hd\ex-b.p01

Plan Summary Information:

Number of: Cross Sections = 6 Mulitple Openings = 0
Culverts = 0 Inline Weirs = 6]
Bridges = 0
Computational Information
Water surface calculation tolerance = .01
Critical depth calculaton tolerance = .01
Maximum number of interations = 20
Maximum difference tolerance = .3
Flow tolerance factor = ,001

Computational Flow Regime: Mixed Flow
Encroachment Data: None

Flow Distribution Locations: None



*****ir-ir-k******’k******************************************i—*****-}c****************

FLCW DATA

Flow Title: Imported Flow 01
Flow File : k:\landpr~1\600-08~1\hd\ex-b.f01

Flow Data (cfs)

hokkdhdkhdkdhddddhhkdkhhkddhhhbhdddkddidhi

* Reach Riv Sta * PF#1 *
Fodk ok ohkhkok ok Aok ok ook ok gk kR ko kb ko ook ok ok ke ok ok Rk
* ] 6 * 69.1 *

dkhkkhrhkhkhdhhhhdkrdrrbddhkbhhhkbdhdhhk

Boundary Conditions
R R R R g e L L e T Y R S U A ar

* Reach Profile * Upstream Downstream ¥
****************************************************************************
* 1 1 * Known WS = 581.71 Known WS = 577.42 *

Fohdkdhkhhhdddhhdrhhhhdbdbdbhddhbrdhddhdbhhhdhbdrbdd bk hdhhdhbhhhhdhdhddhbhhhhdhhdrrhrh s x s

hhdhkdkdhkdkhdhbhdbbhbhdhbhdhhdbrhrhdkhhkFdh bk h kb bddhhdhbdhhkhdhdhhhhhhrddhdkdhhhhkhrhdohhodk ko ko khodkd

GEOMETRY DATA

Geometry Title: Impeorted Geom 01
Geometry File : k:\landpr~1\600-08~1\hd\ex-b.g01

CROSS SECTION INPUT Reach: 1 River Station: 6
Description: 6

Station Elevation Data, num = 75

Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev.

0 588.23 3.66 588 14.69 587.29 19.89 587 23.77 5B6.69
33.29 586 34,7 b5B85.72 37.8 585 38.08 b5B84.93 41,9 584
45.71 583.07 45.96 583.01 46.01 583 49,7 582.23 51.43 582

53.28 581.87 58.64 581.55 60.25 581.46 63.67 5B81.33 64.12 581.

31

64.62 581.3 65.38 581.2% 66.58 581.3 67.03 581.29 67.47 581.3

69.31 581.29 69.55 581.28 73.44 581.23 73.72 58Bl.22 74.39 581.
78.6 581.11 78.87 581.1 759.18 581.1 82.23 581.02 82.28 581.

83.08 581.01 83.14 581.01 84.07 581.03 B6.66 581.13 87.13 581.
87.35 581.14 90.28 581.22 91.64 581.27 94.47 5B1.35 85.34 581.
96.33 581.42 97.22 581.47 107.%96 582 108.32 582.01 108.38B 582,
113.92 582.18 116.72 5B2.29% 123.79 582.52 135,14 583 141.69 5B3.
142.83 5B3.32 157.18 583.99 157.28 584 157.29 584 157.3
1.57, 35 584 170.64 584,77 174.25 585 174.67 585.02 174.89 585.
181.56 585.33 183.71 585.4 187.3 585.54 189.95 585.64 195.87 585,
196.93 585.93 1988.27 586 202.42 586.31 211.28 587 211.33
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0] .035 107.96 .035 108B.32 .035

18
02
14
38
01
26

584

03
89

587

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

107.96 108.32 20 20 20 .1

CROSS SECTION QUTPUT Reach: 1 Riv Sta: 6 Profile # 1


















it Reach * River Sta. * Contr.* Expan. *
kokbkkdkkdhdhddhhddrdhdhdhhddodhkhdddrhddrhhbhhrdddhtdw

*1 * 6 * . L% oL
*1 * 5 * L1+ L3%
oAl ¥ 4 * o 3%
*1 v 3 & . 1% .3
*1 * 2 * L1 L3
*1 * 1 F . L* A3k

R A R R SRS R EEEE R RS R R RS R EEREEEEREEEEESEEEEEEESEE]

Profile Output Table - Standard Table 1
LR R R AR R R SRR R e 0 R S i St St St SRRt B T St M AT i A T PR
khdkhhhrhkhrdhhrrhkddhdhhbhdhbrhhdtdxhhd

* River Sta. * Q Total *Min Ch El *W.S. Elev *Crit W.S. *E.G. Elev *E.G. Slope * Vel Chnl *Flow
Area *Top Width *Froude # Chi *

* * {cfs) * (ft) * (ft) * (ft) * (ft) * (fe/ft) * (ft/s) *

{(sg ft) * (ft) * =
dhkhhkdkdhhhkdhhdhddkdbhddbdbrbhdhbdbdbddbdhdhhbdbhdbdhdddbdhddhbhdddhbhddbhddrhdhdbhdorbdrrhbbdddh bk hhrhhdhrdhrdh ko rrrhohkddw &
ok e ke ok ke ke e e ke ek ok ok ok ke ek ok o ek ok Rk ke Rk ok ke ok

* 6 o 69.10 * 582.00 * 581.71 * 581.71 * 581.91 * 0.023734 * *
19.05 + 46.12 * 0.00 *

¥ 5 * 69.10 * 581.00 * 579.81 * 580.15 * 580.77 * 0.161434 * *
9.33 * 32.62 * 0.00 *

* 4 * 69.10 * 580.11 * 579.18 * 579.22 * 579.46 * 0.0288B43 ~ %*
16.11 ~* 35:05 = 0.00 *

* 3 z 69.10 * 579.00 * 578.27 * 57839 ¥ 578.68 * 0.04B660 * &
13.31 ~ 32.22 * 0.00 ~

* 2 * 69.10 * 577.28 * 577.34 * 577.42 * 577.63 * 0.049259 * 1.11 =
16.02 * 53.46 * 0.97 *

* I * 69.10 =* 576.21 * 577.42 * 576.41 * 577.43 * 0.000220 * 0.71 =
100.11 ~+ 9113 = 0.11 *

dhdkhhdkhhdkddhhhdhbhdbhdbhbhkdhbddhdbrhbdbhdddddddhbdbhdhdbddbb bbb hdrdrdhdrdbrodbddhdddrbbrdrhd bbb hdbbhd b rhdrhdhhhkkx
IEEEE R EERERTEEE R R E R EEE SR SRR SN



























**********************';\"Jr*'*9(**-****************-k*i-*****************************-A--A-*

FLOW DATA

Flow Title: Imported Flow 01
Flow File : k:\landpr~1\600-08~1\hd\dev-b.f01

Flow Data (cfs)

Txhhkhhkdhdhhhkhkdhhhkdhhhrdbrhrhbdhhhhtdhh

* Reach Riv Sta * PF#1 *
LR R R R T R T S Y S
* 1 6 * 79.4 *

*hkFkhkdhkdhdkdhdhhdrdkhhhhddddhhhdbhh btk

Boundary Conditions
‘ir*'k*********************‘k***************************************************

* Reach Profile * Upstream Downstream *
***************-}:******************************************-ﬂ-*****************
* 1 1 * Known WS = 581.71 Known WS = 577.42 *

**********-A-***********-k*************-}r***************************************

********************************s\-*****i*****************************1\-***********

GECMETRY DATA

Geometry Title: Imported Geom 01
Geometry File : k:\landpr~1\600-08~1\hd\dev-b.g01

CROSS SECTION INPUT Reach: 1 River Station: 6
Description: 6

Station Elevation Data, num = 75

Sta. Elev. Sta. Elev. Sta. Elev. Sta. FElev. Sta. Elev.

0 588.23 3.66 588 14.69 587.29% 19.89 587 23.77 5B6.69
33.29 586 34.7 585.72 37.8 585 38.08 584.93 41.9 584
45.71 5B83.07 45,96 583.01 46.01 583 49.7 582.23 51.43 582

53.28 581.87 58.64 5B1.55 60.25 5B81.46 63.67 581.33 64.19 581.

31

64.62 581.3 65.38 5B1.29 66.58 581.3 67.03 581.29 67.47 581.3

69.31 581.28 69.55 5B1.28 73.44 581.23 73.72 58l.22 74.3% 58B1.

78.6 581.11 78.87 581.1 79.18 581.1 8B2.23 581.02 82.28B 581.02
83.08 581.01 83.14 581.01 84.07 581.03 86.66 5B81.13 87.13 581.14
87.35 581.14 80.28 5B1l.22 91.64 581.27 94.47 581.35 95.34 581.38
96.33 581.42 97.22 581.47 107.96 582 10B.32 5B82.01 108.38 582.01

113.92 582.18 116.72 582.29 123.79 582.52 135.14 583 141.69 583.26
142.83 583.32 157.1B 583.99 157.28 584 157.29 584 157.3 584
157,35 584 170.64 584.77 174.25 585 174.67 585.02 174.89 585.03
181.56 585.33 183.71 585.4 187.3 585.54 189.95 585.64 185.87 585.89
196.93 585.93 198B.27 586 202.42 586.31 211.28 587 211.33 587
Manning's n Values, num = 3
Sta. Value Sta. Value Sta. Value
0 .035 107.96 .035 108.32 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
107.96 108.32 20 20 20 .1 .3

CROSS SECTION QUTPUT Reach: 1 Riv Sta: 6 Profile # 1



*************************************************************************************

Right OB *

*
*

*
*
*
*
*
*
*
*
*

W.S.

E.G. Slope {ft/ft)

Elev (ft)
Vel Head (ft)
E.G. Elev (ft)

Q0 Total (cfs)
Top Width (ft)
Vel Total (£ft/s)

Max Chl Dpth

Crit W.S8. (ft)
Total {(cfs} *

Conv.

(ft)

*

0.

* A ok A * F ok

CROSS SECTION INPUT R
Description: 5
Station Elevation Data,
Sta. Elev. Sta.
0 588.27 4.19
29.8 585.34 31.5
39.4 583 40.55
48.35 580.82 50.39
56.98 579.96 60.09
72.95 579.56 74.11
82.64 579.4 82.95
89.06 579.73 91.89
110.63 581.16 113.35
125.31 581.63 128.09
139.97 582.11 140.18
151.34 582.B2 151.59
167.93 583.71 173.1
182.95 584.58 185.28
207.1 586 209.11
Manning's n Values, num
Sta. Value Sta.
0 .035 107.07
Bank Sta: Left Right
107.07 110.63

581.71
0.27
581.98
031336
79.40
46.12
4.17
0.70
581.75
448.5

each:

num =

*

* 3 ok o % o o F

*

1

73

Elev.
588
585
582.69
580.59
579.86
579.53
579.41

580
581.27
581.69
582.12
582.84

584
584.71
586.15

=3

Value

.035

CROSS SECTICN OUTPUT Reach:
*************************************************************************************
W.S. Elev (ft)
Vel Head (ft)

E.G. Elev (ft)

*
*

*
*
*
*
*
*
*
*
*

Warning - The velocity head has changed by more than 0.5 ft

E.G. Slope

Q Total (cfs)
Top Width (ft)
Vel Total {ft/s)

Max Chl Dpth

Crit W.S. (ft)
Conv.

Total (cfs)

hkhkdhkkdhkdbhrdkdrhddbhbdbdhbhdhhrhhdhdhbdrrdhddrdbdbdhhbbdhkddbrhddrhhddhkbhd bk hrhd bk r b b h bk hhh ke hkhdkdedd

(ft/ft)

(£t)

*

0.

* & ok o o ok F ok

*

579.9¢6
Cc.81
580.78
134763
79.40
34.61
7.24
0.56
580.20

*

* ok F F F o+ F *

Element

Wt. n-val
Reach Len
Flow Area
Flow {(cfs
Top Width
Avg. Vel.
Hydr. Dep
Wetted Pe
Conv. (cf

. (ft)
(sqg ft)
)
(ft)
(Et/s)
th (ft)
r. (ft})
s}

*

* ok ok o % F ok

*

Le

ft OB *
0.035%
20.00
159.05
79.40
46.12
4.17
0.41
46.15
448.5 *

o S T T S

River Station: 5

Sta.

25,
35+
44.
54,
65.

26
67
09
87
14

81.3
87.5

100.
116.
130.
142.
159.
175.
193.

64
91

58
94
83
17

Right

*

* % ¥ % ¥ F * *

Sta. Elev.
9.1 587.68
32.08 584.95
43.1 582
52.86 580.32
63.92 579.77
74.93 579.52
84.58 579.5
96.8 580.37
114.75 581.32
129.15 581.71
140.84 582.16
154.35 583
174.45 584.09
189.6 585
211.33 586.3
Sta. Value
110.63 .035
Lengths: Left Channel
20 20
Riv Sta:
Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sg ft)
Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Wetted Per. (ft)
Conv. (cfs)

216.3

*

*

20

Le

Elev.
586.05
584
581.73
580.11
579.73
579.41
579.69
580.6
581.38
581.73
582.25
583.29
584.16
585.19

Channel

20.

00

Sta.

25
38.
46.
56.
1.
B1.
88.
107.
117.
137.

78
38
91
03
63
87

07
72

147.2

164.
180.
196.

36
24
41

Coeff Contr.

Profile # 1

it OB *
0.035
20.00
10.97
79.40
34.61
7.24
0.32
34.64
216.3 *

*+ o ok % % o ¥ ok

Channel

20.

(0.15 m).

may indicate the need for additional cross sections.

00

*

* % ok ok ok o+ F %

*

*

* % % % ¥ o+ o %

*

20.00

***********************************************************************************

Elev.
586
583.27
581
580
579.6
579.41
579.71
581
581.4
582
582.55
583.53
584.42
585.36

Expan.
3

*

*
*
*
*
*
*
*
*
*

Right OB *

20.00

This

*

*
*
*
*
*
*
*
*
*



Warning - The conveyance ratio (upstream conveyance divided by
downstream conveyance) is less than 0.7 or greater than 1.4. This
may indicate the need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate the need for
additional cross sections.

CROSS SECTION INPUT Reach: 1 River Station: 4
Description: 14

Station Elevation Data, num = 84

Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev, Sta. Elev.

0 5B7.8B9 8.29 587,39 13.27 587 15.11 586.77 16.54 5B6.61
21.9 586.01 21.99 586 22.03 585.99 27 .35 585 29.41 584.4
30.78 584 31.88 583.68 34.19 583 37.17 ©582.28 38.33 582
39.38 581.74 42 .34 581 42.61 580.94 47.27 580 51.58 579.49
52.89 579.4 54.71 579.28 55.09 579.24 58.35 579 65.39 578.75

66.61 578.7 71.84 578.47 73.33 578.42 74.38 578.39 75.15 578.37
75.71 578.37 76.07 578.37 77.06 578.38 77.96 578.39 78.32 578.4
78.71 578.42 82.5 578.64 85.58 578.82 B6.41 578.84 B6.67 578.85
89.13 579 96.69 579.63 89.71 579.8 103.11 579.98 103.12 579.98
103.23 579.%93 103.61 580 106.46 580.11 106.63 580.11 109.18 580.18
113.9% 580.29 116.03 580.33 118.12 580.37 119.41 580.4 121.61 580.44
123.11 5B0.48 124.54 5B0.51 126.44 5B80.57 127.95 580.61 130.49 580.71

134.54 580.89 135.02 580.9 137.03 581 139.72 581.14 141.97 581.27

14B.45 581.63 153.55 581.93 154.69 5B2 162.06 582.41 165.34 582.59

168B.28 582.76 172.56 583 178.28 583.32 184.58 583.58 186.9 583.7

188.17 583.76 194.1 583.9% 194.4 584 196.72 584.16 198.6 584.31

199.87 584.42 201.39 584.58 209.46 585 211.33 585,13
Manning's n Values, num = 3

Sta. Value Sta. Value Sta. Value
0 .035 106.46 .035 106.63 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
106.46 106.63 20 20 20 .1 .3

CROSS SECTION OUTPUT Reach: 1 Riv Sta: 4 Profile # 1
********************************************************************************ir**-ici:
* W.S. Elev (ft) * 579.22 * Element * Left OB * Channel * Right OB *
* Vel Head (ft) i 0.31 * Wt. n-Val. * 0.035 * * *
* E.G. Elev (ft) 4 579.53 * Reach Len. (ft) * 20.00 * 20.00 * 20.00 *
* E.G. Slope (ft/ft)* 0.029512 * Flow Area (sqg ft) * 17.64 * * *
* Q Total {cfs} ¥ 79.40 * Flow (cfs) * 79.40 * * *
* Top Width (£ft) ¥ 36.32 * Top Width (ft) * 36.32 * * *
* Vel Total (ft/s) = 4.50 * Avg. Vel, (ft/s) * 4.50 * * *
* Max Chl Dpth (£t} =* 0.85 * Hydr. Depth (ft) * 0.49 * * *
* Crit W.S. (ft} * 579,26 * Wetted Per. (ft} * 36.37 * * *
* Conv. Total (cfs) * 462.2 * Conv. (cfs) & 462.2 * * *
******************-ir**********-}:**'ir'k*-lr*********-ﬂr******-ir****'k***************************

Warning - The conveyance ratio (upstream conveyance divided by
downstream conveyance) is less than 0.7 or greater than 1.4. This
may indicate the need for additional cross sections.

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the
current and previous cross section. This may indicate the need for
additional cross sections.



CROSS SECTION INPUT R
Description: 3

Station Elevation Data,
Sta. Elev. Bta.
0 587.13 1.32
6.27 586.7 13.07
22.76 584.53 24.58
31.12 582 33.57
44.06 579.19 45,57
61.39 578 63.58
71.91 577.51 73.56
B5.06 578.04 B5.32
99.18 579 99.81
109.99 579 111.24
115.85 579.1 116.15
126.24 579,37 12B.65
139.7 580 140
153.01 580.83 153.73
171.22 582.06 171.6
189.44 583.25 192.35
Manning's n Values, num
Sta. Value Sta.
0 .035 109.97

Bank Sta: Left Right
109.97 109.99

each:

num =

1

79

Elev.

587
5

5
581
5
577.
577.
578.
578.

ik
86
84
.3
79
88
54
06
04

579

579,
579.

11
44

580.02

580.
582.
583

=3

88
08
.4

Value

.0

35

Sta.
2.94
14.36
26,26
34.52
459,35
63.68
74.22
B5.5
100.3
111.25
116.61
129,84
140.5
155.38
172.46
203.31

Sta.
105.99

Lengths: Left Ch

CROSS SECTION QUTPUT Reach:

*'ir***ir******‘ir*********************'&*************i—************************************

* W.S. Elev (ft)

*

*
*
*
*
*
*
*
*
*

Vel He
E.G. E

E.G. Slope (ft/ft)

Q Tota
Top Wi
Vel To
Max Ch
Crit W
Conv.

ad (ft)
lev (ft)

1l (cfs)
dth (ft)
tal (ft/s)

1 Dpth (ft)

.5. (ft)

*

0.

* ok ok ok F ok F

Total {(cfs) *

CROSS SECTION INPOUT R
Description: 2

Station Elevation Data,

Sta.
0
19.3
27.14
36.97
48.97
61.93
67.96
81.37

Elev,.
585.93
584
581.3
579
577.82
576.84
576.65
577

Sta.
.97
19.72
28
39.59
54.46
64.13
68.55
84.52

578.31
0.44
578.75
046871
79.40
33.71
5.33
0.80
578.44
366.7

each:

num =

1

*

* % * o+ + £ F %

*

1

15

Elev.

585.
583.

5
578
577
576.
576.
577.

86
B6
81

.71
.34

13
65
12

20

Element

Wt. n-Val.

Reach Len. (£ft)
Flow Area (sq ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Wetted Per. (£ft)
Conv. (cfs)

Sta.
6.11
22.21
29.24
41.88
58.47
65.45
70.5
84.71

River Station: 3

Elev.
587.03
585.86
583.46

581
578.72
577.88
577.56
578.07
578.06

579
579.12
579.49
580.05

581
582.14

584

Value
.035

annel
20

Sta.

15
27.81
36.54
52.69
63.77
75.65
B6.75

103.71
112.88
123.76
130.96
146.3
166.8
177.8
21133

Right
20

Riv Sta: 3

* Le

*+ ok % * * A % A

*

Elev.
587,03
585.78

583
580.47
578.51
577.88
577.62
578.15
579.05
579.03

579.3
579,54

580.4
581.76

582.5
584.43

Sta.

3.
21.
.61
.07
56.
el
.35

95,
109,
115,
124,
79
1489.

29

70
84

132

44
04

74

97
c1
95

68

170.3

184,

67

Coeff Contr.

Profile # 1

ft OB
0.035
20.00
14,90
79.40
33.71
5.33
0.44
3875
366.7 *

* o % ok ¥ % o ¥

River Station: 2

Elev.
585.51
583
580.56
578.48
577.02
576.69
576.71
577.13

Sta.
11,57
23.38
30.93
46.98
58.69
66.29
75.01
B4.95

Elev.
585
582.59
580
578
5721
576.66
576.83
577.13

Channel

20.

oo

Sta.

16.
25.
.99
48.

33

61
67
75
87

78
11

14

.82
.44
.45
.83

*

* % ok X F o+ * ¥

*

Elev.
587
585

582.47
580
578.24
577.57
578
578.69
579
579.03
579.33
579.61
580.62
582
583

Expan.
.3

Right OB

***************************************-&******-A-******'k-k'k***************************

Elev.
584,29
582
579.51
577.89
576.83
576.65
576.85
577.25

*
*

*
*
*
*
*
*
*
*
*



90.6 577.23 91 577.24 91.49 577.25 87.44 577.23 98.45 577.24
101.36 577.24 102.36 577.24 104.39 ©577.26 104.94 577.26 105.68 577.28
107.3 577.32 108.53 577.36 110.31 577.44 117.76 577.71 119.37 577.77
120.58 577.83 125.16 577.98 125.51 578 127.61 578.13 130.93 578.36
139.27 579 145.75 579.44 150.18 579.73 151,49 579.81 154.12 580
160.63 580.5 164.09 580.77 166.94 581 169.38 581.19 178.98 582
184.37 582.41 192.26 583 198.83 583.49 207.74 584 211.33 584.23
Manning's n Values, num 3
Sta. Value Sta. Value Sta. Value
0 .035 105.68 .035 107.3 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
105.68 107.3 20 20 20 .3
CROSS SECTION OUTPUT Reach: 1 Riv Sta: Profile # 1
**i’r*****************************‘k**‘k*************************************************
* W.S. Elev (ft) Ed 577.36 * Element * Left OB * Channel * Right OB
* Vel Head (ft) ¥ 0.34 * Wt, n-Val. * 0.035 * 0.035 * 0.035
* E.G. Elev (ft) * 577.70 * Reach Len. (ft) * 20.00 * 20.00 * 20.00
* E.G. Slope (ft/ft)* 0.054003 * Flow Area (sg ft) * 16.88 * 0.09 * 0.02
* Q0 Total (cfs) * 79.40 * Flow (cfs) ¥ 79.24 * 0.14 + 0.02
* Top Width (ft) * 54.23 * Top Width (ft) k 51.43 * 1.62 * 1.18
* Vel Total (ft/s) * 4.67 * Avg. Vel, (ft/s) ~* 4.69 * 1.48 * 0.71
* Max Chl Dpth (ft) * 0.71 * Hydr. Depth (ft) * 0.33 + 0.06 * 0.02
* Crit W.S. (ft) *  577.45 * Wetted Per. (ft) * 51.46 * 1.62 * 1.18
* Conv. Total (cfs) * 341.7 * Conv. ({(cfs) * 341.0 * 0.6 * 0.1
****************************************************************************'Jr'ir******

Warning - The energy loss was greater than 1.0 ft
current and previous cross section.
additional cross sections.

CROSS SECTION INPOUT
Description: 1

Station Elevation Data,

Reach:

num =

Sta. Ele
5.17 584,
29.86 579.
46.2 5
1.7 575,
70.29 575.
76.75 576.
94.67 576.
99.93 576.
108.73 576.
124.86 576.
141.97 5
153.62 5
180.14 581.
199.18 b583.

num 3

Sta. Val
107.29 .0

Sta. Elev.

0 584.5
23.23 580.15
41.31 577.55
57.33 575.95
69.96 575.77
74.11 576.1
90.32 576.09
99.82 576.04
107.29 576.21
124.32 576.83
141.95 578
142.05 578.01
173.43 581
198.43 583

Manning's n Values,

Sta. Value

0 L0835

i

69

v.

08
07
17
86
78
18
05
04
26
85
78
79
58
05

ue
35

Sta.

11.

02

33.7

48.

64

100

183
200

93

77
70.
78.
95.
.03
115.
127.
141.
158.
+55
.53

56
27
04

41
62
99
12

Sta.

108

.73

(0.3 m).

River Station: 1

Elev.
583.13
578.58
576.67
575.82
575.84
576.21
576.05
576.04
576.44

577
578
575.39

581.9

583.14

Value
.035

Sta.

14.
37.
5L,
.92

70.

79

97.
100.
.23
141.
141,
163.
.56

66

118

184

211.

94
56
83

71
58
76
16

57
98
78

33

Elev.
582.16
578
576.32
575.79
576
576.22
576.02
576.05
576.56
577.98
578
580
582
583.8B6

between the
This may indicate the need for

Sta.

39.
.75
69.
T3
89.
97.
100.
.45
141,

54

123

142
169
193

19
37

38
74
%6
85
42

91

.01
.07
47

Elev.
581.17
577.78

576
575.77
576.09

576.1
576.02
576.05

576.8

578
578.01
580.54
582.64



*

* %+ + o+ F * *

*

Expan.

3

Right OB
0.035

17.07
0.34
24.87
0.56
0.69
24.90
563.2

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
107.29 108.73 0 0 0 .1
CROSS SECTION OUTPUT Reach: 1 Riv Sta: 1 Profile # 1
PR R R R R R R R R R R R R R R IR i Tt Y T KRN Tt W St Bt 1
* W.S5. Elev (ft) & 577.42 * Element * Left OB * Channel
* Vel Head (ft} # 0.01 * Wt. n-Val. # 0.035 * 0.035
* BE.G. Elev (ft) ¥ 577.43 * Reach Len. (ft) 2 *
* E.G. Slope ({ft/ft)* 0.000291 * Flow Area (sqg ft) * 81.34 * 1.71
* O Total (cfs) ¥ 79.40 * Flow (cfs) * 78.56 * 0.50
* Top Width (ft) * 91.13 * Top Width (ft) x 64.82 * 1.44
* Vel Total (ft/s) ~* 0.79 * Avg. Vel. (ft/s) * 0.4 = 0.81
* Max Chl Dpth (ft) * 1.65 * Hydr. Depth (ft) =* 1.25 * 1.18
* Crit W.S8. (ft) i 576.45 * Wetted Per. (ft) % 64.99 =* 1.44
* Conv. Total (cfs) * 4654.6 * Conv. (cfs) * 4010.3 * 81.1
hhhkhkdhdhhkhddkdhdrdddFr A hh A A IR AT F R I A AT A AT R I dA A Ak d b hh A bk dddrhdrdThh b hhdh b b dkr bk dddhkhh ke

Warning - The parabolic search method failed to converge on critical depth.

The program will try the cross section slice/secant methocd to find

critical depth.

IS E S EE R EEEEE R R AR R R ESEREE RS RS R AR R EREEEEEEEEEEREEREEREEE SRR TR R &R E TR R R R R R

SUMMARY OF MANNING'S N VALUES

dhkkhkrkhhk Ak bhddrddrdrdrdhbhdhdddddddrbhhdbrddrdrrddrrhhdhtd

* Reach * River Sta. * nl * n2 e n3 *
dhkhkhkFkArkhhkrhkbhkhkdhdhddrdrdhrddbhddbhddrhhrdhrdrdrrdbrdrrhbrdhxrd
% i * 6 * .035% .035* .035*
* 1 * 5 " .035% .035* .035*
* 1 ¥ 4 ¥ .035* . 035% .035*
* 9 % 3 * .035%* .035* .035%
* 1 % 2 ¥ .035* .035~* .035%
* 1 * 1 * .035%* .035* .035%
I E TR PR RS EE SRR SRR R R RS SRR R RS R REEE SRS R EREE RS

dhkkhkhkhkhkkhA R kb Fhdd bk ko kb kA hdhdhddhddbhdhhdhhdhddhh kb hdbdddddhdhhd kb dkhdrhdhdhkhhhdk

SUMMARY OF REACH LENGTHS

dhhkhkhhrhhkkhkdkhhdhhhhhdbhbhhdhhhrhhhdbdbhbdbb bbb b bdkkrhdhsk

* Reach * River Sta. * Left * Channel* Right *
* 1 6 * 20%* 20* 20%*
* ] = 5 x 20* 20+ 20%
* 1 * 4 * 20* 20* 20%*
* 1 i 3 # 20 20+ 20*
* 1 * 2 4 20%* 20* 20*
* 1 * 1 * 0* 0* 0*
R e R R E L EE AR EE R R R R E R R R R R R E RS SR RS R R

hhkhrhkhkhkhkhkhhrdhkdrbhdhrohkhdhrrddrdhbdbdbbhdhdhbddbhhbddbrhdddbhbhbdbbdrrdbdbdbdrdhdhhbhbhhbhhbrdhdkdsx

SUMMARY OF CONTRACTION AND EXPANSICN COEFFICIENTS

TR EEREETEEEEE SRS EEEE SRR S AR R A R R R

* Reach * River Sta. * Contr.* Expan. *
R L e e E R R R R R R E SRS RS R R R R S

*
*
*
*
*
*
*
*
*
*
*



x4 W 6 * s 1¥ wi®
* 1 * 5 & 1% s 3F
* 4, & 4 * : L% s
L % 3 % . 1* 3
* 1 * 2 * ;1 D
= 1 * 1 * L1 L3
Fokk ok ok ok k Rk ok ok ok ok ok Wk ko ke h k ok h ko koo ook ok ok ok ok o ke ok e b

Profile Qutput Table - Standard Table 1

-A--k***********-}r**********-ir*******************')f**************************ﬁ-************************
hdkdhhhkrhhkddbhhdhhdhroddhdddhhkhkdhnwd

* River Sta. * Q Total *Min Ch El1 *W.S. Elev *Crit W.S. *E.G. Elev *E.G. Slope * Vel Chnl *Flow
Area *Top Width *Froude # Chl *

* * {cfs) * (ft) * (ft) * (ft) * (ft) + (ft/fe) * (ft/s) +

(sg ft) * (ft) = %
**************-A-*'ir******'ﬂr***1\-********************************'k'k*********1\-****-}*******************
Thhkkhdkhddhddhdbhhkh ok hdd ok kddkokdkdhkohodeon

* 6 g 75.40 * 582.00 ~ 581.71 * 581.75 * 581.98 * 0.031336 * i
19.05 * 46.12 * 0.00 *

* 5 * 79.40 * 581.00 ~ 579.96 * 580.20 * 580.78 * 0.134763 * #
10.97 * 34.61 * 0.00 *

* 4 * 79.40 * 580.11 + 579.22 # 579.26 * 572.53 * 0.029512 * #
17.64 * 36.32 * 0.00 *

* 3 ¥ 79.40 * 579.00 * 578.31 * 578.44 * 578.75 * 0.046871 *+ ®
14.90 * 33.71 * 0.00 *

* 2 * 79.40 * 577.28 * 577.36 * 577.45 * 577.70 * 0.054003 * l.48 +
17.00 + 54.23 * 1.08 *

* 1 * 79.40 * 576.21 * 577.42 * 576.45 * 577.43 * 0.00028%1 * 0.B1 *
100.11 * 91.13 * 0.13 *

*******‘k********-ﬂr*****-Jr*********************************************‘k****************'}r*****-}r-ﬂr'&**
hhkdhhddhhkhkbhhhhrbdbhdbdbhhrdbhrhhhrdkdhr ki
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